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INTRODUCTION 


Your KENWOOD Model TR-7625 is an advanced 2-meter transceiver for amateur mobile, and optional fixed 
station operation. 


The TR-7625 features: 
yy Memory channel (simplex and repeater mode). 
tv Memory TX and +600 kHz repeater TX for repeater operation. 
ve 800 channel PLL circuit. 
vv Digital frequency display. 
vv Dual concentic frequency selector switches. 
yy PLL UNLOCK and ON AIR indicators. 
vv Subaudible ON/OFF switch (Encoder user installed). 
yy Powered tone pad connector with 9V DC on one pin. 
vy Pin Mic connector with 9V DC on one pin. 
yy TX HI-LOW (Power) switch. 


ve Having 25W RF output power. 
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GENERAL/CIRCUIT DESCRIPTION 


GENERAL 


The TR-7625 is a 25W, multi-channel (800 channels) FM 
transceiver covering 144~ 147.995 MHz. lf features a 
built-in repeater shift circuit and memory circuit, and 
provision for connection of an optional (micro-processor) 


remote control. 


PLL CIRCUIT BLOCK DIAGRAM 


OUTPUT 


35K74 


PLL CIRCUIT 


The TR-7625 employs a PLL circuit using SM5111A IC for 
programmable counter, reference oscillator, frequency 
divider and phase detector. Frequency division ratio, 
memory and remote indication functions are all controlled by 
BCD codes. 
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Fig.1 PLL Circuit 


CIRCUIT DESCRIPTION 


1. Phase Locked Loop 

The 130 MHz signal from Q27 passes through the 
buffer circuit Q28 and is then divided into a synthesizer 
output by Q11 and a loop output by Q12 respectively. 
The output from Q12 is mixed with the local oscillator 
Output, tripled by Q6, D21 and Q20 to obtain IF 
frequency. The IF output is amplified by Q19 and is fed 
to Q15 where the output is frequency divided as 
specified by the BCD code and compared with the 10 
kHz reference frequency (1/1024 of 10,240 MHz). 
The DC output thus obtained passes through the 
low-pass filter to control the VCO vari-cap Diode 
1$2208 D26. The output from O26 controls the 
transmit frequency bandwidth. When the signal is un- 
locked, output is shutt off by Q17 and indicated by 018. 
Q16 shuts off output when the rotary switch is between 
channel setting positions. 


Rx Tx Freq. | Simplex Output Osc Xtal Freq. IF Freq. 


144.00 MHz 133.3 MHz 43.7667 MHz 


145.00 MHz 134.3 MHz 43.7667 MHz 


145.99 MHz} 135.29 MHz 43.7667 MHz 


44.4333 MHz 


146.00 MHz 135.3 MHz 


147.00 MHz 136.3 MHz 44.4333 MHz 


147.99 MHz} 137.29 MHz 44.4333 MHz 


Table 1 Division and Frequency 


2. +5 kHz Circuit 

In the PLL circuit, the reference frequency is controlled 
in 10 kHz steps. The +5 kHz signal is controlled by 
varying the local oscillator crystal frequency vari-cap 
diode, so the frequency division remains unchanged 
even when the +5 kHz circuit is operated. 

The memory circuit also includes the same bit and func- 
tlons even when the +5 kHz circuit is operating. 


3. Shift Circuit 
Transmit frequencies can be shifted by changing the 
local oscillator crystal frequency, as shown below. 


144 and 145 MHz bands: 


[—] shift 43.5667 MHz 
[S] 43.7667 MHz 


The [+] shift is not available for 144 and 145 MHz 
bands, [S] occurs at the [+] position. 


146 and 147 MHz Bands: 


[—] shift 44 2333 MHz 
[+] shift 44 6333 MHz 
[S] 44.4333 MHz 


4. Memory Shift Circuit 
The memory shift (M) is a circuit to shift to the memory 
frequency during transmission. 


CONTROL UNIT 

Frequency settings are accomplished by the MHz, 100 kHz 
and 10 kHz rotary switches. The relationship between the 
frequency and frequency division is shown below. 


Frequency Frequency division 
144.000 MHz 200 
145.000 MHz 300 
145.990 MHz 399 
146.000 MHz 200 
147.000 MHz 300 
147.990 MHz 399 


The local oscillator kHz order frequency can be (switch) 
shifted. Frequency division, set by the rotary switch, is stored 
in the latch IC’s 1, 2 and 3 by pressing the memory input 
switch. The output from the latch circuit is fed through IC’s 
4, 5 and 6 inthe selector circuit to the PLL circuit by pressing 
the memory call switch. When this switch is not pressed, the 
output is fed directly to the PLL circuit. Memory function is 
effected by latching each switch. The information from each 
switch is stored by pressing the memory switch. 

The stored information remains the same unless the memory 
switch is pressed once again. Selection of memory output 
and rotary output is accomplished by the selector circuit. A 
latched output is obtained by pressing the SIONS) output 
switch. 

The signal to the PLL circuit passes through the LED driver 
circuit and is digitally indicated by LED. 


LATCH 
TC 4035 BP x3 


MEMORY 
SwiTcH 


QO ROTARY SWITCH OUTPUT 


SELECTOR 
TC 4019 BP 


SYNTHESIZE BCO CORD OUTPUT 


O MEMORY OUTPUT 


Fig. 2 Block Diagram of Frequency Memory Circuit 


CIRCUIT DESCRIPTION 


TRANSMITTER UNIT 

The microphone signal passes through the limiter amplifier 
and FM modulates the 10.7 MHz oscillator. This is mixed 
with the local oscillator signal to obtain 114 ~ 146 MHz sig- 
nal. The (variable) B.P.F. provides excellent power and spu- 


Q4 c29 
Naw S 
Nes 
: > C28 
(= 
Q5 7 
UO 


LT +B 


rious Characteristics by the use of VCO voltage. The RF 
power stage uses an M5711 power module manufactured 
by the Mitsubishi Electric Co., providing high reliability. 
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Fig. 3 Variable Transmitter Band Pass Filter Circuit 


RECEIVER UNIT 

The signal from the transmit/receive matching circuit passes 
through the diode switch and is fed to the 2-stage antenna 
tuning circuit, 3-stage herical tuning circuit and (MOS FET) 
RF amplifier. This signal is further fed to the mixer MOS FET 
where it is converted to a 10.7 MHz signal. The signal thus 
converted passes through the 2-stage filter and is fed to the 
2nd mixer where it is converted to a 455 kHz signa. The 2nd 
IF signal from the 455 kHz ceramic filter passes through the 
limiter circuit where it is converted to an AF signal by the 
ceramic discriminator. This signal is amplified by the audio 
power amplifier to drive the speaker. The receiver unit 
includes a noise amplification type squelch circuit. This 
circuit picks up the noise component in the squelch signal 
from the discriminator which is amplified and rectified to 
control the 1st stage AF amplifier. 

The characteristic of the discriminator is opposite that of 
conventional ones to permit connection of a remote control. 


DC+ 


DC - 


Fig. 4 Discriminator Characteristics 


SPECIAL SEMICONDUCTOR DATA 


CAUTION 

SM5111A 

Electrostatic Breakdown Protection 

This item contains built-in input protection Circuit to prevent 
a gate breakdown due to normal ambient static presence to 
protect the input circuit from damage due to high static or, 
voltage (in excess of permissible circuit limit), the following 
points must be observed: 

1. When the product is not in use, keep all terminals in 
contact with insulating material (this is done at the 
factory prior to shipment). 

2. Soldering iron, testing instruments and other tools 
should be grounded while in use. 

3. Do not insert or remove IC from the socket without tur- 
ning off the power. 

4. Do not apply signal voltage to the input terminal when 
power is OFF. 

5. Do not apply a voltage exceeding the power voltage to 
the input terminal. 


OPERATING SYSTEM 

This product has been developed with C MOS LSI used for PLL 
circuit. As shown in the block diagram in Fig. 1, it consists of 
OSC: reference oscillator circuit, DIVIDER: reference fre- 
quency dividing circuit, PC: programmable counter, PD: 
phase comparator, and INV: inverter. A high accuracy feed- 
back type crystal oscillator circuit can be formed by adding a 
crystal oscillating element, resistor and capacitor between 
the QIN and QOUT terminals of the reference oscillator cir- 
cult. This also permits an external signal to be fed to the QIN 
terminal. 

The oscillator output is applied to the reference frequency 
dividing circuit where it 1s divided into the desired frequen- 
cies of fr1 (1/2028) and fr2 (1/1024) which are the 
reference signals for the digital phase Comparator in the next 
stage. 

The comparison signal (frequency f1) fed to the input ter- 
minal FIN of the AMP ts amplified and wave shaped, then fed 
to the input of the programmable counter. The frequency 
“f1 is frequency converted (fpc) through the program ter- 
minals PO1 ... P33 (for example, when PO1 ... P33 = 1, the 
programmable counter output is 1/999), and is fed to the 
phase comparator where it is compared with the reference signal 
in phase so that a pulse signal, shown below, proportional to the 
phase difference between the two signal is fed to the output 
terminal DO. 


fpc Panis Paap 
frtarhe | | | | | | | | 


The table below shows the maximum operation limit and evi- 
ronmental conditions. If any of these values exceeds the given 
limits, it can be cause of damage to the product or deterioration 
of quality. 


Table 2 SM5111A Absolute Maximum Ratings 


TOP VIEW 
VDD P10 
FIN Gia 
QIN P12 
QouT P13 
Do 2 P20 
AMPIN [6 = Pot 
AMP OUT|?. = Poo 
FR2 P23 
FR 1 P30 
F121N P31 
LD P32 
VoD P33 
DATE CODE 


Fig. 6 SM5111A Pin Outline 


SPECIAL SEMICONDUCTOR DATA 


3SK74 


GATE 2 


SPECIFICATIONS 


VHF RF Amplifier (Mixer) 


Storage Temperature Tstc —5.5 ~ +125°C 


Maximum Specifications 


SOURCE 
TEST CONDITION 


a 
Drain + Source Voltage Vois= — 3V, Vo2zs= 3V. lo= 500nA 


Fig. 7 3SK74 Outline 
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Vos= 6V, Vois=0, lo>=500nA 


Vos=0. Veis=+10V. Ve2zs=O 


Maximum Rating of M57712H 
(TA = 25°C, unless otherwise noted) 


Operating 

[ie a ge ed y 
DC 

Ee fro o eeaee imea oo) Se eel eer eae 


Operating —30~+110 °C 
Temperature 


Electrical Characteristic of M57711 


(TA = 25°C unless otherwise noted) 


1. Input Terminal (RFI) 
2. Power Supply of Drive Stage (DRB) 
3. Power Supply of Output Stage (FIB) 
Output = 144~ 148 MHz, Vcc=12V 4. Output Terminal (RFO) 
Power Pin=0.15W, ZG=ZL= 502 
5. GND 
Total f= 144~ 148 MHz, Vcc= 12V ; 
Efficiency Pin=0.15W, Zc=Z_= 500 Fig. 8 M57712H Outline 


and f=144~ 148 MHz, Vcc=12V 


Harmonic Pin=0.15W, Zo=Zi= 500 
Radiation 


Greater than f=144~ 148 MHz, Vec= 12V 


3rd Harmonic Pin=0.15W, Zo=Z_=500 
Radiation 


f= 144~ 148 MHz, Vcc= 12V 
Pin=0.15W, Zg=Z_= 500 
f= 144~ 148 MHz, Vcc=12V 
Pin=0.15W, ZG=Zt= 502 


OUTSIDE VIEWS 


Knob (SQU) LED LED Front Glass S-Meter Push Knob 
(K21-0717-04) (B100-0615-04) (B31-0616-05  (K29-0712-04) 


Knob (VOL) 
(K21-0724-04) 
Push Knob 
(K29-07 13-04) 


5P Metal SocketzKnob 
(E06-0552-05) 

4P Metal Socket 
(E06-0453-05) W.T. 


Channel Knob (A) 


Knob (Mode) 
21-0732- 
: 32:03) (K2 1-073 1-03) 
Knob MHz Channel Knob (B) Push knob Power switch 
(K23-0718-04) (K21-0733-03) (K29-0713-04) (S36-2402-05) 


Hook 

(J19-1315-04) 
M-Type Receptacle Heat Sink 
(E04-0152-05) (FO1-0731-05) 


2P Connector 
(EO6-0252-05) 


24P Connector 
{E08-247 1-05) 


Phone Jack 
{E1 1-0003-1 5) 4P Socket 


Slide Switch 
ide Switc (E08-047 1-05) 


(S31-1402-05) 


INSIDE VIEWS 


TOP VIEW 


TONE Unit RE-Power Maduis 
(X52-1110-51) (T) TX-RX Unit 


(X52-1110-62) (W) (X44-1320-10) 


Low Power Adj Protection Adj RF-Meter Adj 


BOTTOM VIEW 


Control Unit 
(X54-1440-10) (K) 
(X54-1440-6 1) (W), (T) 


PLL Unit 
(X50- 1580-10) (K) 
(X50- 1580-61) (W), (T) 
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TX-RX UNIT (X44-1320-10) 
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@ CONTROL UNIT (X54-1440-10) 
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NOTE: 


PARTS LIST 


Except special types (example’ cement, metal film, etc.) resistors are not detailed 
in the PARTS LIST. Refer to the schematic diagram of the PC board illustration 
for value. Resistors not otherwise detailed are carbon type (1/4 or 1/8W). 


Order carbon resistors according to the following example: 


A carbon resistor’s part number is RD14BY 2E222J. 


1. Type of the carbon resistor 


<= 


RD14BY 


2. Wattage 
1/4W — 2E 
1/8W — 2B 


GENERAL 


yy : New parts 


V30- 1043-06 
V04-0046-05 
V11-0171-05 


A01-0734-13 
A01-0735-03 
A20-2345-05 
A20-2347-03 
A20-2346-03 
BO5-0707-04 
B10-0615-04 
B31-0616-05 
B30-0802-05 
B30-0803-05 
B30-0106-05 
B42-1660-04 
B46-0058-00 
B50-2639-00 
B50-2641-00 
B50-2640-00 
E04-0152-05 
EO6-0453-05 
EO6-0552-05 
EO7-0451-05 
EO7-0551-05 
EO6-0252-05 


CAPACITORS 


C101,106) CC45SL2H100D 
C102,105| CC45F1J1032 

CK45B1H221K 
CC45SL1H181J 


SEMICONDUCTOR 


Power module M57712H 
2SD235 (Y) 
SR3AM-2 


RDt4cy 


marks 


Ceramic 
Ceramic 
Ceramic 
Ceramic 


10pF 
0.01 uF 
220pF 
180pF 


Transistor 
Diode 


L101 | L34-0814-05 (No care) 4¢4T 


POTENTIOMETER 


R19-9403-05 15k2(A) 50k (B) eke 


MISCELLANEOUS 


Case (A) 
Case (B) 
Die cast panei (Front) 
Die cast panel (Front) 
Die cast panel (Front) 
Speaker grill cloth 
Front glass 

Meter 

Pilot lamp (white) 
Pilot lamp (Blue) 

_ Pilot lamp (Small) 
Sticker 

Warranty card 
Operating manual 
Operating manual 
Operating manual 

M type receptacle 

4P metal socket (MIC) 
5P metal socket (MIC) 
4P metal consent 
5P metal consent 
2P connector (Jack) 


+0.5pF 
+ 80% —20% 


(K) 
(W) 
(T) 


Ree he he he 


ye 


(K) 
(K) 
(K) 
(W) 
(T) 


(W) (T) 
(K) 
(W) (T) 
(K) 


3. Resistance value 


®@ 


— means 22 x 10? = 2200%) (2.2k()) 


Significant figure Multiplier 


Example: 

221 > 2200 

222 3 2.2k2 

223 = 22kQ 

224 = 220ki? 
225 > 2.2MQ 


E08-0471-05 
E09-0471-05 
E09-0203-25 
E11-0003-15 
E12-0061-05 
E23-0043-04 
E23-0015-04 
FO1-0731-05 
FO5-8021-05 
F20-0078-05 
F29-0014-05 
G02-0505-05 
G11-0054-14 
= G13-0616-04 
= G13-0617-04 
— HO1-2615-03 
_ HO1-2616-03 
= H10-2519-02 
= H10-2501-03 
= H20-1408-03 
= H25-0049-03 
= H25-0079-04 
= H25-0103-04 
a J13-0029-05 
es J21-2608-03 
zh J51-0006-15 
= J61-0019-05 
a K21-0724-04 
= K21-0731-03 
a K21-0732-03 
3 K21-0733-03 
ms K21-0741-03 
K23-0717-04 
K23-0719-04 
K29-0712-04 
K29-0713-04 
N99-0304-04 
$31-1402-05 
$36-2402-05 


$40-2409-05 


4P socket (TONE PAD) (K) 
4P plug (TONE PAD) (K) 
2P connector (Plug) 

Earphone jack 

Phone plug 

Antenna ground lug 

Earth lug 

Heat sink 

Fuse (8A) 

Insulationg plate 

Insulating washer 

“D” spring knob 

Insulating cushion x 2 

Cushion (A) x 2 

Cushion (B) 

Carton (K) (W) 
Carton (T) 
Packing fixture 

Styren foam cushion 

Protection cover 

Accessory bag 

Polytylene bag (MIC) 

Polyetylene bag (Cord) 

Fuse holder 

C type angle 

Snap-lock xX 2 

Vinyl tie 

Knob (Outside) 

Knob (Mode) (K) 
Knob channel (A) 
Knob channel (B) 

Knob mode 

Knob 

Knob MHz 

Knob push (square) x 2 
Knob push (circle) x 3 
Hex. socket screws X 4 
Slide switch (remote) 


(W) (T) 


Power switch 
Push switch (M) 


marks 


x 


op 


xb xp xb 


rhb 
vy 


S$40-2404-05 
S40-2403-05 


TO07-0201-05 
T91-0310-05 
T91-0302-05 
T91-0301-05 


X52-1110-62 
X52-1110-51 
X54-1440-10 
X54-1440-61 


TONE unit 
TONE unit 


TX-RX Unit (X44-1320-10) 


Ref. No. 


CK45F1H103Z Ceramic 


CK45B1H102K Ceramic 
CS15E1VOR1M Tantalum 
CEO4W1A470 Electrolytic 
CK45F1H103Z Ceramic 
CEO4W1C100 Electrolytic 
CEO4W1E4R7 Electrolytic 
CEO4W1A470 Electrolytic 
CEO4W1HO010 Electrolytic 
CQ92M1H103K Mylar 
CQ92M1H393 Mylar 
CK45B1H102K Mylar 
CC45UJ1HO20C Ceramic 
CC45TH1H100D Ceramic 
CK45B1H221K Ceramic 
CK45F1H103Z Ceramic 
CC45CH1150J Ceramic 
CK45F1H103Z Ceramic 
CC45SL1H101J Ceramic 
CK45F1H103Z Ceramic 
CC45CH1H330J Céramic 
CK46F1H103Z Ceramic 
CC45TH1H150J Ceramic 
CK45F1H103Z Ceramic 
CK45B1H102K Ceramic 
CEO4W1C100 Electrolytic 
CC45CH1HO50C Ceramic 
CC45TH1HO80D Ceramic 
CC45CH1HOR5C Ceramic 
CC45TH1H120J Ceramic 
CC45CH1HOR5C Ceramic 
CC45TH1H120J Ceramic 
CC45CH1H270J Ceramic 
CK45F1H103Z Ceramic 
CK45B1H102K Ceramic 
CK45F1H103Z Ceramic 
CK45B1H102K Ceramic 
CC45CH1HO70D Ceramic 
CK45F1H103Z Ceramic 
CK45B1H102K Ceramic 
CS15E1VR47M Tantalum 


Microphone 
Microphone 


(iin iRaranted eae te 
marks 


Push switch (MR) 
Push switch SUB, HI/LOW 
(W) HI/LOW 
Speaker (822) 
Microphone 


W01-0401-04 Wrench (Hex) 
X44-1320-10 TX-RX unit 
X50-1580-10 PLL unit 
X50-1580-61 PLL unit 


CONTROL unit 
CONTROL unit 


CAPACITOR 


0.01 uF 
0.001 uF 
0.1 uF 
47 uF 
0.01uF 
10uF 
4.7 uF 
47 uF 
1uF 
0.01 uF 
0.039uF 
0.001 uF 
2pF 
10pF 
220pF 
0.01 uF 
15pF 
0.01 uF 
100pF 
0.01 uF 
33pF 
0.01 uF 
15pF 
0.01 uF 
100pF 
10pF 
5pF 
8pF 
O.5pF 
12pF 
O.5pF 
12pF 
27pF 
0.01uF 
0.001 uF 
0.01 uF 
0.001 pF 
7pF 
0.01 uF 
0.001 uF 
0.47 uF 


PARTS LIST 


(K) 
(W) (T) 
(W) 
(T) 
(K) 
(W) (T) 


Re- 


+80,—20% 
+10% 
35WV 
1OWV 
+80,—20% 
16WV 
25WV 
1OWV 
50WV 

+10% 
+10% 
+10% 
+0.25pF 
+0.5pF 
+10% 

+ 80,—20% 
+5% 
+80,—20% 
+5% 

+ 80,—20% 
+5% 
+86,—20% 
+5% 

+ 80,—20% 
+10% 
16WV 
+0.25pF 
+0. 5pF 
+0.25pF 
+5% 
+0.25pF 
+5% 

+5% 

+ 80,—20% 
+10% 

+ 80,—20% 
+10% 

+0. 5pF 
+80,—20% 
+10% 
35WV 


Parts No 


Description 


CEO4W1C470 
CC45CH1H220J 
CEO4W1A470 
CK45F1H103Z 
CK45B1H102K 
CEO4W1C1010 
CC45SL2HO70D 
CC45SL2H680J 
CC45SL2H390J 
CC45SL2H100J 
CC45SL2H180J 
CK45F1H103Z 
CC45CH1HOR5C 
CC45CH1HO20C 
CK45B1H102K 
CK45F1H103Z 
CC45CH1H330J 
CC45RH1HO70D 
CC45LH1H150J 
CC45CH1HO50C 
CC45CH1H220J 
CC45RH1HO70D 
CK45F1H103Z 
CK45B1H102K 
CM93F2A080D 
CC45SL1HO10C 
CC45CH1H220J 
CC45CH1HO20C 
CC45CH1H180J 
CK45F1H103Z 
CK45B1H102K 
CK45F1H103Z 
CC45CH1HO50C 
C91-0405-05 
CK45B1H221K 
CQ92M1H223K 
CK45F1H103Z 
CK45B1H471K 
CC45SL1H151J 
CC45CH1H150J 
CQ92M1H223K 
CC45SL1H330J 
CK45B1H471K 
CQ92M1H103K 
CK45B1H471K 
CQ92M1H223K 
CK45B1H471K 
CK45F1H103Z 
CQ92M1H153K 
CC45CH1H470J5 
CK45B1H471K 
CQ92M1H472K 
CK45B1H471K 
CQ92M1H102K 
CQ92M1H473K 
CQ92M1H223K 
CQ92M1H102K 
CQ92M1H222K 
CQ92M1H393K 
CQ92M1H392K 
CQ92M1H103K 
CS15E1VOR1M 
CQ92M1H333K 
CQ92M1H222K 
CS15E1C4R7M 


Electrolytic 47uF 16WV 
Ceramic 22pF +5% 
Electrolytic 47uF 1OWV 
Ceramic O.0iunF +80%—20% 
Ceramic 0.001uF +10% 
Electrolytic 100uF 16WV 
Ceramic 7pF +0. 5pF 
Ceramic 68pF +5% 
Ceramic 39pF +5% 
Ceramic 10pF +5% 
Ceramic 18pF +5% 
Ceramic 0.01inF +80%—20% 
Ceramic 0. 5pF +0.25pF 
Ceramic 2pF +0.25pF 
Ceramic O.001npF +10% 
Ceramic 0.01 uF +80,—20% 
Ceramic 33pF 45% 
Ceramic 7pF +0.5pF 
Ceramic 15pF +5% 
Ceramic 5pF +0.25pF 
Ceramic 22pF +5% 
Ceramic 7pF +0.5pF 
Ceramic 0.01 uF +80,—20% 
Ceramic 0.001nF +10% 

Mica 8pF +0.5pF 
Ceramic 1pF +0.25pF 
Ceramic 22pF +5% 
Ceramic 2pF +0.25pF 
Ceramic 18pF +5% 
Ceramic 0.01nF +80,—20% 
Ceramic 0.001nuF +10% 
Ceramic 0.01 uF +80,—20% 
Ceramic 5pF +0.25pF 
Trough type capacitor 0.001 uF 
Ceramic 220pF +10% 

Mylar 0.022uF +10% 
Ceramic 0.01 uF + 80,—20% 
Ceramic 470pF +10% 
Ceramic 1 50pF +5% 
Ceramic 15pF +5% 

Mylar 0.022uF +10% 
Ceramic 33pF +5% 
Ceramic 470pF +10% 

Mylar 0.0inF +10% 
Ceramic 470pF +10% 

Mylar 0.022uF +10% 
Ceramic 470pF +10% 
Ceramic 0.01 nF +80,—20% 
Mylar 0.015uF +10% 
Ceramic A7pF +5% 
Ceramic 470pF +10% 

Mylar 0.0047uF +10% 
Ceramic 470pF +10% 

Mylar 0.001uF +10% 

Mylar 0.047uF +10% 

Mylar 0.022uF +10% 

Mylar 0.001uF +10% 

Mylar 0.0022uF +10% 

Mylar 0.039uF +10% 

Mylar 0.0039uF +10% 

Mylar O.01pF +10% 
Tantalum O.1uF 35WV 

Mylar 0.033uF +10% 

Mylar 0.0022uF +10% 
Tantalum 4.7uF 16WV 


PARTS LIST 


Re- 


Description 
wht marks 


C27 CEO4W1H3R3 


Electrolytic 3.3uF 50WV 


C128 CK45F1H103Z Ceramic 0.01iuF +80,—20% 
Ci29 CQ92M1H103K Mylar 0.01uF +10% 
C130 CQ92M1H332K Mylar 0.0033uF +10% 
C131 CQ92M1H273K Mylar 0.027uF +10% 
C132 CEO4W1HO10 Electrolytic 1uF 50WV 


C133 CEO4W1C100 Electrolytic 10uF 16WV 


C134 CEO4W1A470 Electrolytic 47uF 10WV 

C135 CEO4W1C100 Electrolytic 10uF 16WV 

C136 CEO4W1A101 Electrolytic 100uF 10WV 

C137 CEO4W1A220 Electrolytic 22uF 10WV 
C138,139 CK45F1H103Z Ceramic 0.01iuF +80,—20% 
C140 CEO4W1C220 Electrolytic 22uF 16WV 

C141 CK451H103Z Ceramic 0.0inF  +80,—20% 
C142 CEO4W1C100 Electrolytic 10uF 16WV 

C143 CEO4W1A470 Electrolytic 47uF 1OWV 

C144 CK45F1H103Z © Ceramic 0.0inF +80%—20% 
C145 C91-0405-05 Trough type capacitor O0.001uF 
C146,147) CK45F1H103Z Ceramic 0.01iuF +80%—20% 
C148 CEO4W1C220 Electrolytic 22uF 16WV 

C149 CK45F1H103Z Ceramic 0.0ipF +80,—20% 
C150,151) CC45TH 1 HO2ZOC Ceramic 2pF +0.25pF 
C155 CC45TH1HO20C Ceramic 2pF +0.25pF 
C156 CC45F1H103Z Ceramic 0.0iuF +80%—20% 
C157 CEO04W1HO010 Electrolytic 1uF 50WV 


RESISTOR 


RS14GB3D3R3J Resistor (Metal Film) 3.32 aa 


SEMICONDUCTOR 


Q1 V03-0039-05 IC TA7061AP 
Q2,3 V03-0079-05 Transistor 2SC460 (B) 
04,5 VO9-0012-05 Fen 2SK19 (GR) 
Q6 V09-1002-56 FET 3SK74 (L) 
Q7 V03-2538-06 Transistor 2SC2538 

| C8,9 VO09-1002-56 FET 3SK74(L) 
Q10~17| VO3-0079-05 Transistor 2SC460 (B) 
018~22| VO3-1815-06 Transistor 2SC1815 (Y) 
Q23,24 | VO3-0336-05 Transistor 2SC496 (Y) 
Q25 V01-1015-06 Transistor 2SA1015 (Y) 
Q27 V03-1959-06 Transistor 2SC1959 (Y) 
Q28,29 | VO3-1815-06 Transistor 2SC1815(Y) 
026 V01-0113-05 Transistor 2SA496(Y) 
D1~5 | V11-0317-05 Varicap diode 1S2208 
D6 V11-0076-05 Diode 181555 
D7 V11-5260-16 Diode MI402 
D8 V11-0414-05 Diode 1S2588 
D9,11,12 | V11-0051-05 Diode 1N60 
D10 V11-0374-05 Diode 1SS16 
D13~ 16} V11-0076-05 Diode 181555 
D17~20| V11-0051-05 Diode 1N60 
D21 V11-0076-05 Diode 181555 
D22 V11-1262-06 Varistor 181212 
D23 V11-4163-56 Zener diode XZ-088 
D24 V11-0076-05 Diode 1$555 
D25 V11-0247-05 Zener diode W2Z-100 
D26 V11-0076-05 Diode TS1555 
D27 V11-4161-86 Zener diode XZ-064 
D28 V11-0076-05 Diode 1$1555 
D29 V13-0004-05 SCR CRO2AM-2-1 
D30,31 V11-0076-05 VO6B 181555 


VR1,2 R12-1404-05 
VR3.4 R12-0406-05 
VR5 R12-0409-05 
VR6 R12-5403-05 
VR7 R12-4404-05 
VR8 R12-1404-05 


CO5-0062-05 
C05-0013-15 


TRIMMER 


Potentiometer 
Potentiometer 
Potentiometer 
Potentiometer 
Potentiometer 


Potentiometer P6-S3NA 4.7kQ 
P6-S3NA 4700 
P6S3NA 2200 
P6-S3NA 100kQ 
P6-S3NA 68kQ 
P6-S3NA 4.7kQ 


Ceramic trimmer 6pF ECV1ZW6P 
Ceramic trimmer 20pF ECV1ZW20P 


L40-1021-03 
L40-1545-06 
L3 L77-0710-05 
L4 L33-0615-05 
L5 L30-0005-05 
L6 L31-0313-05 
L7 L40-3391-03 
L8 L40-1021-03 
L9 L31-0344-05 
L10 L31-0180-05 


L11,12 | L31-0267-05 
L13 L34-0672-05 
L14 L40-1021-03 
L15 L34-0499-05 
L16 L34-0452-05 
L17 L40-1001-03 
L18 L30-0504-05 
L19 L34-0823-05 
L20 L33-0025-05 
4 L34-0823-05 
£22 L30-0503-05 
L23 L34-0499-05 
L24 L79-0442-05 
L25 L40-6825-04 
L26 L33-0026-05 
L27 L34-0818-05 
L28 L33-0025-05 
L29,.30 |L34-0694-05 
L31 L34-0812-05 
L32 L79-0451-05 
L33 L34-0812-05 
L34 L34-0683-05 
L35 L30-0289-05 

L71-0201-05 


L30-0289-05 
L72-0014-05 
L77-0327-06 
L40-1021-03 
L72-0309-05 


E23-0046-04 
E23-0401-05 
$51-1404-05 


COIL/ILNDUCTOR/CRYSTALQUARTZ 


marks 


POTENTIOMETER 


Choke coil 
iii 
IFT 


Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 


VHF coil 
VHF coil 


IFT 

VHF coil 
Choke coil 
VHF coil 
IFT 

VHF coil 


Choke coil 
VHF coil 

Choke coil 
Tuning coil 


Tuning coil 
Tuning coil 
Tuning coil 


IFT 


IFT 


MISCELLANEOUS 


Relay 


Quarts crystal 


Ferri inductor 


Ferri inductor 


Ferri inductor 


Ferri inductor 


Ceramic discri 
Ferri inductor 


Helical block 


Terminal (square) X 16 
Terminal (circle) 


Ferri inductor 1mH 


Ferri inductor 


150mH 
(10.7 MHz) 
15uH 


3.3uH 
1 mH 


1 mH 
304T 
3¢6T 
10uH 


563T 
1uH 
5o3T 


304T 
455D 
6.8 mH 
1uH 
504T 
1pH 


Monolitic filter 1OF15A 


Ceramic filter SFE-10.7 MA5 
Quartz crystal (10.245 MHz) 

Ferri inductor 
Ceramic filter CFT-455F2 


1 mH 


PARTS LIST 


PLL Unit (X50-1580-10) 


CQ92M1H103K Mylar O0.01uF +10% 
CC45UJ1HO60D Ceramic 6pF 


+0.5pF 
SEMICONDUCTOR 


See. Re- 


V03-1815-06 


Transistor 


2SC1815 (Y) 


CAPACITOR 
C1~6 CK451H103Z Ceramic 0.0inpF +80,—20% 
C7~12 | CJ45B1H102K Ceramic 0.001uF +10% 
C13 CC45CH1H100D Ceramic 10pF +0.5pF 
C14 -| CC45CH1H270J Ceramic 27pF +0.5% 
C15 CC45UJ1H180J5 Ceramic 18pF +5% 
C16 CK45F1H103Z Ceramic O0.0inF +80,—20% 
Cli CEO4W1A470 Electrolytic 47uF 10WV 
C18,19 | CC45LH1HO50C Ceramic 5pF +0.25pF 
C20 CEO4W1A470 Electrolytic 47uF 10WV 
C23 CEO4W1C1010 Electrolytic 100uF 16WV 
C24~26| CK45F1H103Z Ceramic 0.0inF +80,—20% 
E27, CC45CH1H330J Ceramic 33pF +5% 
C28 CC45CH1HO50C Ceramic 5pF +0.25pF 
C29 CEO4W1HO10 Electrolytic 1uF 50WV 
C30 CK45F1H103Z Ceramic 0.01iuF +80,—20% 
C31 CC45CH1H100D Ceramic 10pF +0.5pF 
C32~35| CK45F1H103Z Ceramic 0.01inpF +80,—20% 
C36 CC45CH1HO50C Ceramic 5pF +0.25pF 
C37 CK45F1H103Z Ceramic 0.0iuF +80,—20% 
C38 CS15E1C4R7M Tantalum 4.7uF 16WV 
C39 CS15E1A100M Tantalum 10yF 10WV 
C40 CC45CH1HO50C Ceramic 5pF +0.25pF 
C41 CC45CH1H270J Ceramic 27D +0.5% 
C42 CC45CH1H220J Ceramic 22pF +5% 
C43 ~52) CK45F1H103Z Ceramic OOi PE et SO; — 2076 
C54 CEO4W1E4R7 Electrolytic 4.7uF 25WV 
C55 C90-0246-05 Ceramic O0.01pF +10% 
C56 CEO4W1C100 Electrolytic 10uF 16WV 
C57 CK45F1H103Z Ceramic OOILER SO} — 20% 
C58 CC45SL1H101J Ceramic 100pF +5% 
C59 CK45F1H103Z Ceramic 0.0inF +80,—20% 
C60,61 CC46CH1H220J Ceramic 22pF +5% 
C62 CEO04W1A470 Electrolytic 47uF 10WV 
C63,64 | CK45F1H103Z Ceramic 0.01nF +80,—20% 
C65,66 | CQ92M1H332K Mylar 0.0033uF +10% 
C67 CQ92M1H103K Mylar 0.01iuF +10% 
C68 CQ92M1H472K Mylar 0.0047uF +10% 
C69 CEO04W1H010 Electrolytic 1uF 50WV 
C70 CQ92M1H332K Mylar 0.0033uF +10% 
C71 CEO4W1A1010 Electrolytic 100uF 10WV 
G72 CQ92M1H102K Mylar 0.001uF +10% 
C73 CK453B1H331K Ceramic 330pF +10% 
C74 CQ92M1H472K Mylar 0.0047uF +10% 
C75 CEO4W1C1010 Electrolytic 100uF 16WV 
C76 CEO04W1C100 Electrolytic 10uF 16WV 
C77 CEO4W1A330 Electrolytic 33uF 10WV 
C78 CQ92M1H303K Mylar 0.039uF +10% 
C79 CE04W1A330 Electrolytic 33uF 10WV 
C80 CEO4W1A1010 Electrolytic 100uF 10WV 
C81 CQ92M1H104K Mylar 0.1 uF +10% 
C82 CE04W1C4710 Electrolytic 470uF 16WV 
C84 CE04W1A470 Electrolytic 47uF 10WV 
C85 CC45CH1HO70D Ceramic 7pF +0.5pF 
C86 CC45CH1H150J Ceramic 15pF +5% 
C87 CC45CH1HO30C Ceramic 3pF +0.25pF 
C88 CK45F1H103Z Ceramic O.0ipnF +80,—20% 
c89 CE04W1C100 Electrolytic 10uF 16WV 
C90 CK45B1H102K Ceramic 0.001uF +10% 
C91 CC45CH1HO30C Ceramic 3pF +0.25pF 
c92 CC45UJ2HO20C Ceramic 1pF +0.25pF 
C93 CC45CH1HO80D Ceramic 8pF +0.5pF 


16 


Q6 V03-0079-05 Transistor 2SC460 (B) 
Q11,12 | VO9-1002-56 FET 3SK74 (L) 
Q13,14 | VO3-1815-06 Transistor 2SC1815 (Y) 
Q15 V30-1030-46 IC SM5111A 
Q16 V03-1815-06 Transistor 2$C1815(Y) 
Q17 V03-0272-05 Transistor 2SC1345 (E) 
Q18 V03-1815-06 Transistor 2SC1815 (Y) 
Q19 V30-0087-05 IC TA7060P 
Q20 V03-1923-06 Transistor 2SC1923 (0) 
Q21,22 | V0O3-1815-06 Transistor 2SC1815(Y) 
Q23,24 | V03-2240-06 Transistor 2SC2240 (GR) 
Q25 V30-0208-05 IG AN315 

Q26 V09-0060-05 Ag 2SK30A (GR) 
Q27 VO9-1001-16 FET 2SK19 (GR) (T) 
Q28 V03-1923-06 Transistor 2SC1972 (O) 
Q29 V30-1030-26 IC uPC78LO8A 
D1~5 V11-0414-05 Diode 1S2588 
D6~10 | V11-4161-36 Varicap diode 1SV53A 
D11~20} V11-0076-05 Diode 1$1555 

D21 V11-0374-05 Diode 1SS16 
D23,24 | V11-0414-05 Diode 1S2588 

D25 V11-4161-56 Zener diode W2Z-040 


D26_ V11-0317-05 Varicap diode 1S2208 


POTENTIOMETER 

VR1i~5 | R12-5403-05 Potentiometer 100kQ 

VR6 R12-1403-05 Potentiometer 1kQ 
Ceramic trimmer 5P 


TRIMMER 
GH C05-0067-05 
mez C05-0062-05 Ceramic trimmer 6P 
COIL/INDUCTOR 


L34-0437-05 Choke coil 


L77-0832-05 Quartz crystal 43,7667 MHz 
L77-0833-05 Quarts crystal 44,4333 MHz 
L77-0834-05 Quartz crystal 43,5667 MHz 
L77-0835-05 Quartz crystal 44,2333 MHz 
L77-0836-05 Quartz crystal 44,6333 MHz 
L40-1511-03 Ferri-inductor 150uH 
L33-0605-05 Choke coil 0.47uH 
L32-0002-05 Oscillator coil 
L34-0683-05 Tuning coil 

L15 L34-0820-05 Tuning coil 

L16 L34-0683-05 Tuning coil 

L17 L77-0720-05 Quartz crystal 10,240 MHz 

L18 L40-2201-03 Ferri-inductor 22H 

L19 L40-1091-03 Ferri-inductor 14H 
L15-0016-05 Choke coil (Low frequency) 
L40-1021-03 Ferri-inductor 1mH 
L40-3391-03 Ferri-inductor 3.3uH 


L32-0618-05 Oscillator coil 


MISCELLANEOUS 


E23-0046-04 
E23-0401-05 


Terminal X 8 (square) 
Terminal X 2 (circle) 


PARTS LIST/PACKING 


CONTROL UNIT (X54-1440-10) 


marks 


CAPACITOR 


C1 CEO4W1C4700 Electrolytic 47uF 16WV 


C2 CEO4W1A470 Electrolytic 47uF 1OWV 
thers R90-0514-05 Resistor block 10k x 7 

R3~5 R90-0516-05 Resistor network 

R6 R90-0515-05 Resistor block 10k x 4 

Q1~6 V03-1815-06 Transistor 2SC1815(Y) 

Q7 V01-1015-06 Transistor 2SC1015 (Y) 
IC1~3 V30-1006-46 IC TC4035BP 
IC4~6_ | V30-0232-26 iC TC4019BP 

IC7~9 V30-0232-76 IC TC5022BP 
1€10,11 | V30-1006-36 IC TC4081BP 

1C12 V30-1025-26 IC FS7806M . 
D1~22 | V11-0051-05 Diode 1N60 

D23 V11-0076-05 Diode 1$1555 

D24 V11-0307-05 Zener diode W2Z-150 

D25 V11-3162-86 LED TLG205 

D26 V11-3162-96 LED TLR205 

D27~30! V11-4161-66 LED 513 OK 

$1 $29-1406-05 Rotary switch (1 MHz) K 
S1 $29-1408-05 Rotary switch (1 MHz) Ww 
$2 $29-1405-05 Rotary switch (1000 kHz, 10 kHz) 
$3 S$40-2405-05 Push switch (Ok, 5k) 


S4 $29-4402-05 Slide rotary (for shift) 


TONE UNIT (X52-1110-50) (T TYPE) 
(X52-1110-61) (W TYPE) 


Ei lee 
marks 


CD45B1H102K Ceramic 1000pF +10% 
CE04W1C2200 Electrolytic 22yF 16WV 
C91-0433-05 Layer-built O.0OO039uF +5% 

CE04W1C2200 Electrolytic 22uF 16WV 
CEO04W1HO010 Electrolytic 1yF 50WV 
CK45B1H102K Ceramic 1000pF +10% 
CS15E1A150K Tantalum 15yF +10% 
CK45B1H102K Ceramic 1000pF +10% 


CS15E1A150K Tantalum +10% 


RESISTOR 


15yuF 


RD14CB2EOOOJ 
But 

R92-06 16-05 
R92-0617-05 
RN14BK2E4703F 
RD14CB2E102J 


Carbon O002 


10kQ 
7.5kQ 

470kQ 
15kQ 


SEMICONDUCTOR 


Transistor 2SC458 (B) 
Diode 181555 
Diode 1$1555 


POTENTIOMETER 


Semi-fixed resistor 5kQ we 
Semi-fixed resistor 50k2 (T) + 


MISCELLANEOUS 


Metal film 
Metal film 
Metal film 
Carbon 


+1% 
+1% 


1/W 
1/W 


R12-2405-05 
R12-4403-05 


PACKING 


ACCESSORIES SUPPLIED 


1. Dynamic microphone equipped with 


5-pins plug (19 1-OST0s05) (kK) oot, co. t-cae. 1 piece 

4-pin plug (T91-0301-05) (T) 

4-pin plug (T91-0302-05) (W) 
2. Mounting bracket (J21-2608-03)................ 1 piece 
3. Mounting hardware 

Hex. head screw (N99-0304-04) .................. 4 pieces 

Screws, 6 mm diameter (NO9-O008-04)..... 4 pieces 

Flat washers, 6 mm diameter 

NSO O=4 Ose mentee Sires En tk saat 4 pieces 

Lock washers, 6 mm diameter 

ON GOO) GOA Wi) Re Ptr ek Ie reo Ls cee prin 4 pieces 

Nuts, 6 mm diameter (N14-O009-04) ........ 4 pieces 
Ae SAD HOCK 1 -OOOG- 10). oteen. oc enckeM enue: 2 pieces 
Bas (MT OVEIN atch ut cour neat chee cee tee Roe aoe eM 1 sheet 
GpSpareausesGALFO5=1 03 1205) ...5..02.0.8..:. 1 piece 
7. DC power cord with plug and fuse............. 1 piece 
8. Phone plug (E12-0001-05) 

Tone pad plug (EO09-0471-05) .......-.-.-.- 2 pieces 
9. Operating manual (B50-2639-00) (K) 1 copy 


(B50-2641-00) (W) 
(B50-2640-00) (T) 


Operating Manual 
B50-2639-00 (K) 
B50-2641-00 (W) 
B50-2640-00 (T) 


Styrene Foam Cushion 
(H10-2501-03) 


C-Type Angle 
(J21-2608-03) 


Polyethylene Bag (3) \ 
(H25-0079-04) 


Polyethylene 
Bag (A) (Cord) 
(H25-0103-03 


Packing Fixture 
(H10-2519-12) 
Carton Case 
(HO1-2615-03) (K.W) 
(HO1-2616-03) (T) 


Polyethylene Bag with Accessories 
(H25-0049-03) 


Fig. 9 Packing 
17 
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Case removal 


EXPLODED VIEW 


ll. Panel removal 


(1) Remove the bind screws (1 ~ (1. (1) Remove the knobs. 
(2) Remove the upper and lower cases. (2) Remove screws (A) 


Switch Mounting Bracket 
(J21-2605-04) 3 each 


Push Switch 
(S40-2404-05) 


Push Switch M 
(S40-2409-05) 


Push Switch 
(S40-2403-05) 1 each 


Power Switch 
(S38-2402-05) 


Oy Mae =z & <1 
OES BEN Ve. oN 

N < Qe ee | 
<aty “‘ 26) 2 I] a : 


<~ ~ ————— — 
SASAR Qe ES 


2.0K : oO \ 
Be ? 


NOTE: Short Screw § 
* Bind screw 3 x 4 
N35-3004-45 


Fig. 10 Panel and Case Removal 


iO). 


Die Cast Panel Double Bushing 


(A20-2345-05) (K) 
(A20-2347-05) (W) 
(A20-2346-05) (T) 


(J42-0408-04) 


Knob Bushing 
(J42-0409-04) 


Push Switch 


(S40-2403-05) 
<a x Small Pilot Lamp Potentiometer 
Ce (B30-0106-05) R19-9403-05 
| Lamp Stopper a 
ys | (J21-2406-04) 1 each \\ 
RQ yA Sa) ~— 4 <y 
U e Masking Sheet é) 


(F15-0623-04) 
S-Meter 
(B31-0616-05) 
Meter Stopper 
(J21-2603-04) 1 each 


Beat 


Fig. 11 Disassembly of Front Panel 


3 each 


5P Metal Socket (K) 
(EO06-0552-05) 

4P Metal Socket (W), (T) 
(EO06-0453-05) 


Disassembly of Front Panel 


Poetntiometer 


1. PLL CIRCUIT 


inoperative on only 
one hand only 


TROUBLESHOOTING 


Check Voltage on TP8 


OK 


Check for 


rotary switch Stopped 
stopped between 
contacts. 
OK 
NG 


Check local oscillator 


OK 


Check MIX output. 


NG 
Check TA7O60P input. 


NG 
Check SM5111A input. 


NG No 10.240 MHz 
oscillation. 


NG 
Poor VCO adjustment. 


NG 
VCO does not oscillate. 


Q21,022 D25 
Defective 


Rotary switch 


mulfunction. 


Xtal L6~L10 or 
Q1~Q3 defective 


Q27~29 defective. 


L18, C59, C60 or 
C61 defective. 


Q19 TA7O60P 
defective. 


L17 or Q15 
defective 


Readjust D26. 


_— 
i<e) 


TROUBLESHOOTING 


2. TRANSMITTER SECTION 


No transmitter output, Lit 1. Check if rotary switch is stopped between contact. 
or abnormal power. 2. See troubleshooting for the PLL circuit. 


OK 
1. Rx-Tx unit power supply circuit is defective 
ON AIR lamp Lit (check T9 terminal). 
-2. Check Q26~29 in TX-RX unit. 
3. Check C9, T9, FTB terminal voltage in Tx-Rx unit. 
Lit 


Over 
Abnormal RF meter deflection 1. Check antenna cable connection. 
deflection. 2. Check inner wiring of antenna connector. 


Little or no deflection ; 
Meter malfunction. 


. Voltage level of Check TP1 level TX-RX unit. 


: No voltage 
TP2 and Q101 in the Check power supply voltage. 
Tx-Rx unit. Check PLL output leve. 
Normal 
About 2.1W . Check whether meter lamp is lit green. 
2. Confirm H! LOW switch setting. 
Almost no power . Antenna changeover diode (check D7 and D8.) 


Check Q101, FIB, DRB termina! voltage in Rx-Tx 
unit. 


Check for 
HI power 


1. VR4 adjustment TX-RX unit. 
2. Adjustment driver and predriver stages. 


No LOW POWER 


See “No transmitter output”. 


Microphone defective or poor plug contact. 
IC or VR defective in MIC amplifier. 

Poor contact at VR1, VR2 in TX-RX unit. 
Modulator circuit Power supply defective. 
(check power supply.) 


No sound 


Monitor sound quality 


2 NS 


Insufficient or no 
modulation. 


1. VR1, VR2 adjustment deviation in Tx-Rx unit. 
2. Microphone defective. 

3. Check power is present. 

4. Check Q1 voltage in Tx-Rx unit supply to modulator 
circuit. 


Low Mod. 
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3. RECEIVER SECTION 


No reception or reduced 
sensitivity 
Little or no S meter 
deflection. 


Little or no noise. 
No squelch function. 
Sound distorted. 


TEST EQUIPMENT 


1. DC Power Supply 
Voltage: 
Current: 


2 DC VTVM or DVM 
Voltage range: 
Input impedance: 


3 RFVIVM 
Voltage range: 
Frequency response: 
Input impedance: 


4. Frequency Counter 
Frequency response: , 
Min. input sensitivity: 
Input Z: 


5. Oscilloscope 


With horizontal input and high sensitivity. 


Frequency response: 


6. Power Meter with Dummy Lead 


Frequency limit: 
impedance: 
Ranges: 


TROUBLESHOOTING/ADJUSTMENTS 


Lit 


Unlock indicator 
ON 


Unit transmitter OK 


Little or no 
deflection. 


S meter deflection 


Little or no 


Normal 


ADJUSTMENTS 


REQUIRED 7. 


eo) Sep Gage COIS) = 


. Check rotary switch is stopped between contact 


. See “PLL Circuit’ slow chart. 


slow chart. 


Inspect RF 1st MIX circuit. 
Inspect helical circuit. 

Check adjustment of 1st IF circuit. 
Check 10.245 MHz oscillator. 
Inspect 2nd IF circuit. 

Check VR7 adjustment 

Check S meter malfunction. 

D7 and D8 defective. 


. Check ceramic discriminator. 

. Check TR and IC in AF section. 
. Check speaker. 

. Ceck EXT SP jack. 

. Check squelch circuit operation. 


. Check TR, IC in AF circuit. 

. Check ceramic discriminator circuit. 
. Check speaker. 

. Check for off frequency operation. 


. Check adjustment of RF, IF coils and helical circuit. 
. Check output frequency. 


Linear Detector 


8. Audio Generator (AG) 


Variable from 9 to 16V. 
8A min. 


Frequency range: 
Output: 


300 Hz~5 kHz 
0.5mV~1V 


9. AF Voltmeter 


10V ~ 16V (min.) 
(1 MQ/VDC) or better 


F.S. 10 mV~300V 10. 
200 MHz min. 
1 MQ min., 3pF max. 


Modulation: 


150 MHz min. 11 
about 50 mV 
1 MQ min. 


Frequency range: 
input impedance: 
Voltage range: 


Standard Signal Generator (SSG) 
Output frequency: 


50 Hz~ 10 kHz 
1 MQ min. 
3 mV~30V 


Capable of covering 144 MHz 
~ 148 MHz 
Frequency modulation 


. Sweep Generator 
Frequency range: 


Capable of covering 144 MHz 
~ 148 MHz 


12. AF Dummy Load 


3 MHz min. 


8Q 5W (approx.) 


13. Directional Coupler 


150 MHz min. 
502 
50W, 3W 


14. Detector Probe 


an 


ADJUSTMENTS 


1. PLL Adjustments (See Fig. 1 for Set-up) 


Measuring point 


. Voltage 
check 
and ad- 
justment 
initial 
control 
setting 
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Condition 


1) POWER SW: ON 
HI/LOW SW: HI 
MR SW: OFF 
MODE SW: S 
MHz SW: 6 
100 kHz SW: 0 
10 kHz SW: O 
SUBTONE SW: O 
5Hz SW: 0 
REMOTE SW: OFF 
SEND/REC. SNED 

2) SEND/REC. REC. 

3) Same as above 

4) Same as item 2) 


1) 100 kHz SW: O 
10 kHz SW: O 


2) MHz SW: 4 


3) MHz SW: 7 
100 kHz SW: 9 
10 kHz SW: 9 


5) MHz SW: 4 
100 kHz SW: 0 
10 kHz SW: O 
5 kHz SW: 5 kHz 
6) MHz SW: 6 
7) MHz SW: 5 
MODE SW: © 
8) MHz SW: 7 
9) MODE SW: & 
10) MHz SW: 4 
5 kHz SW: O 
MODE SW: S 
SEND/REC. REC. 
12) MHz SW: 5 
MODE SW: © 
SEND/REC. SNED | 
13) MHz SW: 7 
14) MODE SW: @ 
Recheck the frequencies 
in Item (5) through (9). If 
they are devited, readjust 
L1throughL5 necessary 
15) MHz SW: 5 
100 kHz SW: 9 
10 kHz SW: 9 
MODE SW: S 
SEND/REC. REC. 
16) MHz SW: 7 


17) MHz SW: 5 
MODE SW: © 
SEND/REC. SEND 
18) MHz SW: 7 
19) MHz SW: 4 
100 kHz SW: 0 
10 kHz SW: O 


DC VTVM 


RF VTVM 


pe vivm [rit [tes [Put Tc2 


DC VM 


4) Same as above Counter PLE 


Frequency 
Counter 


BLE TP5 


TP6 


Ae 


Method 


Turn the L13 core counter 
clockwise 180°from oscil- 
lation starting point. 


MAX 


Reference 


8.9V~10.2V 


+0.2V 


0.46V 


1.4V 


+0.05V 


Less than 5.5V 


7024000 Ha 


133.3050 MHz 


135.3050 MHz 


133.7050 MHz 


135.7050 MHz 
136.9050 MHz 


133.3000 MHz 


135.3000 MHz 


133.7000 MHz 


135.7000 MHz 
136.9000 MHz 


+100 Hz 


Confirm 


+100 Hz 


+100 Hz 


+100 Hz 


+100 Hz 


+100 Hz 


135.2900 MHz+ 100 Hz 


137.2900 MHz 
+100 Hz 


134.6900 MHz+ 100 Hz 


136.6900 MHz+ 100 Hz 


132.7000 MHz+ 100 Hz 


ee 


PLL 20) MHz SW: 6 


(Cont.) |21) MHz SW: 5 Counter 
SEND/REC. REC. 


23) MHz SW: 6 

24) MHz SW: 7 

25) MHz SW: 4 
SEND/REC. SW: SEND 
& REC. 

26) MHz SW: 5 
SEND/REC. SEND 
& REC. 

27) MHz SW: 4-56-74 
MODE SW: S 
SEND/REC. REC. 


28) 100 kHz SW:0>1- 
29) 10 kHz SW: 051 


30) MHz SW: 6 
SEND/REC. SW: SEND 


ADJUSTMENTS 


TP4 


Reference 


134.7000 MHz+ 100 Hz 


134.3000 MHz+ 100 Hz 


136.3000 MHz+ 100 Hz 


135.9000 MHz+ 100 Hz 
136.3000 MHz+100 Hz 


133.3000 MHz+ 100 Hz 
134.3000 MHz+ 100 Hz 


The frequency should 
become higher than 
133.3000 MHz in 1 MHz 
steps and should re- 

turn to the original 
frequency at the 4” 
position. 


The frequency should 
become higher than 
133.3000 MHz in 100 
kHz steps and should 


return to the original 


frequency at the “O” 
position. 

The frequency should 
become higher than 
133.3000 MHz in 10 kHz 
steps and should re- 

turn to the original 
frequency at the “O” 
position. 


3. Wax seal/1) L1.L2.L3.L4. L5. 
all coil 
adjust ment L13 
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2. TX Adjustments (See 


1. Initial | 1) POWER SW: ON 
control HI/LOW SW: HI 
setting MR SW: OFF 

MODE SW: S 
MHz SW: 4 


100 kHz SW: O 
10 kHz SW: O 
5 kHz SW: 0 
SUBTONE SW: OFF 
REMOTE SW: OFF 
SEND/REC. SEND 
TC 1: Centered 

TC 2: Centered 


VR8: Counter 
clockwise (CCW) 


Condition ae ee 


ADJUSTMENTS 


Fig. 2a-d for Set-up) 


Measuring point 


Reference Remarks 


Key only during 
actual adjustment 
period. 


1) MHz SW: 455>6-7 


1) MHz SW: 6 


2) MHz SW: 7 
100 kHz SW: 9 
10 kHz SW: 9 


3) MHz SW: 4 
100 kHz SW: O 
10 kHz SW: O 
1) MHz SW: 4 
100 kHz SW: O 
10 kHz SW: O 
POWER SW: ON 


2) MHz SW: 6 
100 kHz SW: O 
10k Hz SW: 0 


3) Same as above 
4) MHz SW: 4 
5) MHz SW: 7 


100 kHz SW: 9 
10 kHz SV." 9 


6. RF 1) MHz SW: 6 
METER 100 kHz SW: 0 
10 kHz SW: O 
TX.RX unit VR6: Center 
7. LOW 1) HI/LOW SW: LOW 
POWER 


2) MHz SW: 4 
3) MHz SW: 7 

100 kHz SW: 9 
10 kHz SW: 9 
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DC VTVM} TX.RX 


TX.RX| TP1 TX.RX eek ee = | MAX Se Fee See 0:4. Veet ae | 4V 


eae som 


down step by step 
MAX 


L9. 10 | Repeat procedure two 
or three times. 


RF. VTVM 
F.Counter 


TP3 Confirm 


1.2V (R.M.S.) 


Adjust for peak. 


Repeat procedure two 


RF VTVM!} TX.RX} TP2 TX.RX | L12, 13] or three times. 


POWER. M 
DCA.M 


IF RF output is 
less than 25W, 
adjust L21. 
Spacing and IC2 
for best effici- 
ony at rated 
Output. 


Less than 6.0A 
More than 25W 


Rear panel 


Ant. Term. 


POWER.M TX.RX}| L101 | Adjust L101 to increase | Less than 6A 

DCA.M to inductance. 

fOWERN More than 25W Confirm 
DCAM 


Meter indicates “8”. 


POWER.M 
DC A.M 


More than 25W 
Less than 6A 


RF METER 
panel 


ate | a 


Check that the meter 
lamp changes from 
in low power 


POWER.M 
panel 


POWER.M 
POWER.M 


rear panel 
ANT. Term. 


ADJUSTMENTS 


ee 


rear panel 


Condition 


8. RF Output} 1) OC Terminal: 11.5 V 


at 11.5V | 2) MHz SW: 6 
DC input 10 kHz SW: O 
100 kHz SW: O 


3) MHz SW: 4 
4) HI/LOW SW: HI 
5) MHz SW: 6 


6) MHz SW: 7 
100 kHz SW: 9 
10 kHz SW: 9 
| 1)DC input: 13.8V | DC input: 13. | 1)DC input: 13.8V | 
2) MHz SW: 6 
100 kHz SW: O 


9. Frequency 
* check 


TX.RX | TC1 


aed RX | VR8 


Counter 146.000 MHz 
10 kHz SW: O 

1) Connect the Power 
Meter to the ANTENNA 


2) Disconnect the Power 
meter and lead from 
the ANTENNA 
TX,RX_ unit. VR8: 
VR8: Full counter- 
clockwise Antenna 
shorted to ground 


4) MHz SW: 7 
100 kHz SW: 9 
10 kHz SW: 9 


5) Connect the power 
meter to the 
ANTENNA. 

1) MHz SW: 6 


100 kHz SW: O 

10 kHz SW: O 

AG OUTPUT: 30 mV/ 
1 kHz 


2) AG OUTPUT: 3 mV/ Linear aay, 
1 kHz Detector TX.RX} VR1 3.5 kHz 


12. SUBTONE) 1) MIC Terminal: OPEN 
SEND/REC. SEND 
AG OUTPUT: 300 mV/ 
1 kHz 
SUBTONE SW: ON 


13. Abnormal 
Oscillat- 
ion 

4) HI/LOW SW: HI 
5) MHz SW: 7 
100 kHz SW: 9 
10 kHz SW: 9 
| 6) HI/LOW SW: LOW __| | 6) HI/LOW SW: LOW __| SW: LOW 
1) MHz SW: 5 
100 kHz SW: O 
10 kHz SW: O 
5 kHz SW: O 
HI/LOW SW: HI 
13.8V DC 
MODE SW: 6 : 
SEND/REC. SW: SEND 
MR SW: OFF 


2) MODE SW: @ 
) MHz SW: 7 
MODE SW: © 

4) MODE SW: @ 


5) MODE SW: S 
M SW (NON-LOCK): 
ON 


MIN aeo0 mis) | 
(146.00 aeo0 mis) | 


3.0A (144.00 MHz) 


If necessary 


10. Protection 


AM meter in 
Ee 


Linear 
Detector 


11. Deviation 


a. 


Linear 
Detector 


Linear 
Detector 


| 


Confirm 


In antenna shorted to 
ground, adjust to relay 
still turning point. 


iat nee Contima ae? | 


a pee ie ont 


AG output applied to 
SUB and GND terminal. 


1) Check that output 
waveform from the 
Linear Detector 

2) Confirm that TV 
Terminal Voltage is 
approx. 10V 


Vary the supply 
voltage 

from 11.5 to 16 V for 
each item to check for 
abnormal oscillation 
or operation 


144.400 MHz 


Confirm 
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ADJUSTMENTS 


ee 
Condition Reference 
essence ca ud Acree ce 
Shift and | 6) MHz SW: 4 Counter rear ANT. 147.000 MHz 
memory MODE SW: M (green) panel TERM. Check that LED's Confirm 
shift indicate “7,000”. 


8) MR SW: ON 147.000 MHz 
Check that LED’s Confirm 
indicate “7,000”. 


DEO ied 2a eS 


15.Wax 
seal 
all coil 
adjust- 
ment 


1) POWER SW: ON 

HI/LOW SW: LOW 

MR SW: OFF 

MODE SW: S 

MHz SW: 5 

100 kHz SW: 9 

10 kHz SW: 5 

5 kHz SW: O 

SUBTONE SW: OFF 

REMOTE SW: ON 

SEND/REC. REC. 

SQUELCH VR: MIN 

EXT. SP terminal. 
AF VTVM (8Q) 

Oscilloscope 

1) ANT terminal: 
SWEEP GEN. 

Oscilloscope VERT.GAIN: 
MAX 


. Initial 
controi 
SETTING 


2. Helical 
block 


gain and for a waveform 
as shown at_ right. 


scope 
(Detector) 


CAUTION: 
Do not 
attempt 
adjust- 
ment 
without a 
Sweep 
Generator 


Adjust L29 and L30 for 
a@ maximum waveform. 
Adjust L31, L32 (a.b.c) 
and 133 for proper 
bandwidth and optimum 
waveform. 


Adjust L29 and L30 
waveform is & ffected 
as shown below. 


1) REMOTE SW: OFF 
ANT: SSG 
(DEV.: 5 kHz. MOD:: 

1 KHz 

SSG OUTPUT: 


Approx. 10dB (2yuV) 
AF GAIN: 0.63V/8Q 


Adjust SSG for correct 


frequency and optimum 


waveform. 


TX.RX | 134,35) MAX. 
Repeat proce dure two 
L37 or three times. 


5. Discrimin-| 1) SSG OUTPUT: 0 dB AF VTVM 
ator (O0.5uV) 


ADJUSTMENTS/PC BOARD ALIGNMENT AND 
TEST POINT LOCATIONS 


Condition 


SN 
(Signal 2) MHz SW: 4 
! to Noise 100 kHz SW: O S/N 20 dB Confirm 
ratio) 10 kHz SW: O 
(—6dB 
0.25nuV) With a signal received 


3) MHz SW: 7 at each channel, set AF 
inure 8 GAIN for 0.63V/8. S/N 20 dB Confirm 
z ; Next turn the SSG and 


4) MHz SW: 5 measure the noise. 
10 kHz SW: 9 S/N 40 dB Confirm 


SSG OUTPUT: 40 dB 
(50uV) 


Critical point 
9:00~11:00 


2)SSG OUTPUT: —dB 
(0.25puV) 
SQUELCH: threshold 


PC BOARD ALIGNMENT AND TEST POINT LOCATIONS 


PLL Unit (X50-1380-10) 


Cpononoc 


VR1i VR2 VR3 VR4 VR5 


Lime 2sesrt 
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PC BOARD ALIGNMENT AND 
TEST POINT LOCATIONS 


TX, RX Unit (X44-1320-10) 


RFl @ «@DRB BE 


2 
FIB RFO 
L19 


TP2e 


ESREIOMEitmEI2 


(| 


L33 


| OQ] 
moe" 


r 
D 


TEST AND ALIGNMENT SET-UPS 


1. PLL Adjustments 2a. TX adjustments 


High-Z 
Frequency counter 


High-Z 
Frequency counter 


Wee Ue 


TP6, TP4 
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TEST AND ALIGNMENT SET-UPS 


2b. TX adjustments 


Power Meter 


Frequency Counter 


Cet TTT TEL | 


POWER 
RF METER 
LOWER POWER 
115V 

FREQ. CHECK 
SHIFT AND MEMORY SHIFT 


WOANDM 


2d. TX adjustments 


10. PROTECTION 


Load and Power Meter 


TP4 
a 


IF 
S METER 


S/N 
SQUELCH 


NOORYW 


. DISCRIMINATOR 


DC Power Supply 


DEV: 15 kHz 
MOD: 1 kHz 


dae 


Oscilloscope 


Audio VTVM 


DC Power Supply 


3b. 


DEVIATION 
12. ABNORMAL OSCILLATION 


2c. TX adjustments 


Load and Power Meter 


Linear Detector ae DC Power Supply 
el a es SaWeey: 
——_ 
Q © = C) a OdD 


Directional Coupler 


ANT 
Audio Generator 13.8V DCI 
LA : YE} LLY YE | 
| e 1 © 
VRi 
vez 9 
a 
5 AE am ass 
MIC. 


3a. RX adjustments 


2 HELICAL 


Oscilloscope 


Sweep Generator 


Detector 


RX adjustments 


Oscilloscope 
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LEVEL DIAGRAM 
RECEIVER SECTION 


a TX-RX UNIT (X44-1320-10 ) 


RF 145.950MHz ist IF 10.7MHz 2nd IF 455KHz 
TP5 
-6dB 1048 548 13dB  7dB OdB 42dB 23dB 27¢dB 244B 47dB 
Q L33 


auth LiO1 C74 


SPE10.7MA5 
CFT455F2 


U.UZuF (Audio section 1 uF) 


ssc ° it PLL UNIT 


To measurement point 


| =) | 
fc: 146.0 MHz fs: 1 kHz TX-RX UNIT (X44-1320-00) (X50-1580-00) 
MODE: +5 kHz DEV. 

a 


76dB 79dB 109dB 100dB 102dB 120dB 90dB 116dB 


A L18 Q17 
ci02 ' R108 C80] SOmvV 
x | AH~o ao 
! 
Face | Q15 | LEAWPla1g 


IL 4 4 


TRANSMITTER SECTION 


1.5mV O0.25mvV 1.0V 0.35V 0.65V 0.55V 0.4V 
OSC BUFF 
MIC Q2 Q3 
D1 39 
10.7MHz ci9 
| 
1KHz—= 
| 
1.5V 
0.6V 3.5V 1.2V 4.0V 37V 36V 
Condition 
: TX setting 
x 146.0 MHz 


HI 


146000MHz 
26W 


30 


uPC78LO8A 
NEC 
Baa 
1: INPUT 
2: OUTPUT 
3: GND 
2SK30A(GR) 2SA496(Y) 


ne Megs 

Cc 

fe E 
Ss 


2SK19(GR) 


ce 
as 


2SA1015(Y) 
2$C1345(E) 
2SC1815(Y) 
2SC1923(0) 
2SC1959(Y) 
2$C2240(GR) 


2SC460(B) 


6 
> Cc 


3SK74(L) 


G2 
G -o— 
S 


TA7O60P 


SM5111A 2SA1015(Y) 
=e ye 2SC1815(Y) 

Voo a ed Pio 

ay BPs, 

Gin est AP. 

Qour & i 2) Pis 

po & 2% Are ° 

awe wn [E. Ea o 2 Fi ee 

ae cones =a 18) Pzz 

Fao = uy > 3 7 Pes 

. ae FS-7806M 

Fer 9. 5) Px 

Fi2w ‘4 13) Pas 

Lo w ia} Px 

Vss 2, i Pss a. Out 

Ps SS. 
See Se 
IN (Case) 
Tesoz2Bp) 
TC4019BP 
TC4081P TC4035BP 


14131211 09 8 


52) 3:14) 5 (67 


2SA496(Y) 
2SC496(Y) 


2SC458(B) 
2SC460(B) 


2SD235(Y) 


f 


2SC2538 


161914131211 09 


ae 


412345678 


2SK19(GR) 
i, cw 2 
c bs 
2SA1015(Y} 
2SC1815(Y) 
2SC1959(Y) 
= 
8B 
pi 
3SK74(L) 


M57712H 


X54- 1440-10 


ae 


SO 
r= 
4 
J3 
fo] 401 
ate 
rifed 4307 | 
rake | 4.08 | 
rato t ‘pe | 
zoho | *010] 
ene mSCorn 
zl | 1012 
Pesto fq13 


i i 
| 


RI 10KKT 


1C1+3 > TC4035BP 
1C4*6 :TC4019BP 
IC7T~9 :TCSO22BP 
1C10, 11 > TC4081P« 3/4 
C10, 11 >TC4081Px«1/4 
Ic12 : FS-7806M 


ace 


R2 10K*7 


MIC (s00n) 


SCHEMATIC D 


S& REMETER 


MIC CONNECT 


au 


Qi~4 =: 28C1815(Y) 
Q7 :2SA1015¢Y) 
Di~13,15~22 :|N6O 
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STATIC AWARENESS 


Some semiconductors and custom IC's can be damaged by 
electrostatic discharge during handling. This notice explains 
how you can minimize the chances of destroying such 


| 


@ devices by: 
1. Knowing that there is a problem. 
| O} [) | | 2. Learning the guidelines for handling them. Ow 
4) 3. Using the procedures, and packaging and bench 4 


techniques that are recommended. 


5. USE ANTI-STATIC CONTAINERS FOR HANDLING AND 


TRANSPORT 8 HANDLE S.S. DEVICES ONLY AT A STATIC-FREE 
WORK STATION. 


9. ONLY GROUNDED TIP SOLDER-SUCKERS SHOULD 
BE.USED. 

10. ONLY GROUNDED TIP SOLDERING IRON SHOULD BE 
USED 


The following practice should be followed to minimize damage to S.S. devices. 


WARNING: INDICATES USAGE OF MOS DEVICE(S) 
WHICH MAY BE DAMAGED BY STATIC 
DISCHARGE USE SPECIAL HANDLING 


CLL, 


6. DO NOT SLIDE S.S. DEVICES OVER ANY FURFACE. CAUTION: SUBJECT TO DAMAGE BY STATIC 


NAL STATIC BEFORE HANDLING : 
3. DISCHARGE PERSO S EC RCS 


DEVICE 


1. MINIMIZE HANDLING =] (From: Fluke model 1219A frea, counter manual.) 


7. AVOID PLASTIC, VINYL AND STYRAFORM IN WORK 
AREA. 


2 KEEP PARTS IN ORIGINAL CONTAINERS UNTIL 4. HANDLE S.S. DEVICES BY THE BODY 
READY FOR USE. 
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GENERAL 


Semiconductors: 


Frequency Range: 


Frequency Synthesizer: 


Synthesizer Stability: 
Mode: 
No. of Channels: 


Operating Temperature: 


Power Voltage: 
Grounding: 

Antenna Impedance: 
DC Current: 


Dimensions: 


Weight: 


TRANSMITTER SECTION 


RF Output Power: 


Modulation: 


Max. Frequency Deviation: 


Spurious Radiation: 


Touch Tone Input Impedance: 


Microphone: 


RECEIVER SECTION 


Circuitry: 


Intermediate Frequency: 


Sensitivity: 


Squelch Sensitivity: 
Pass Band Width: 
Selectivity (2 Signal): 
Image Rejection: 
Spurious Interference: 
intermodulation: 


SPECIFICATIONS 


Transistors: 48 


FETs: 9 
ICs: 17 
Diodes: 89 


144.00 to 147.995 MHz 
Digital control of phase locked VCO 
Better than +750 Hz at 25°C 
FM 
800 
—20 to + 50°C 
11.5V DC to 16.0V DC (13.8V DC standard) 
Negative grounding 
500 
Less than 0.5A in receive with no input signal 
Less than 6A in HI transmit 
(at 13.8V DC) 
161 mm (6-5/16”) wide 
61 mm (2-3/8”") high 
230 mm (9-1/16”") deep 
1.75 kg (3.85 Ibs) Approx. 


High: 25 watts (min.) 


Low: 5 watts approx. (adjustable to 25 watts) 


Variable reactance direct shift . 

+5 kHz 

Less than —60 dB 

60022 

Dynamic microphone with PTT switch, 500Q 


Double superheterodyne 

1st: IF 10.7 MHz 

2nd: IF 455 kHz 

Less than 0.4 uV for 20'dB quieting 
(Less than 1 uV for 30 dB S/N) 
Less than 0.25 uV 

Better than 12 kHz at 6 dB down 


Better than 76 dB at 30 kHz of adjacent channel 


Better than 70 dB 
Better than 60 dB 
Better than 66 dB 


Audio Output: More than 1.5 watts across 8Q load (10% distortion) 


NOTE: The circuit and ratings may change without notice due to developments in technology. 
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KENWOOD 


2m FM TRANSCEIVER 


INTRODUCTION/CONTENTS 


INTRODUCTION 


Your KENWOOD Model TR-7625 is an advanced 2-meter transceiver for amateur mobile, and optional fixed 
station operation. 


The TR-7625 features: 
vy Memory channel (simplex and repeater mode). 
yy Memory TX and +600 kHz repeater TX for repeater operation. 
yey 800 channel PLL circuit. 
vr Digital frequency display. 
vv Dual concentic frequency selector switches. 
vy PLL UNLOCK and ON AIR indicators. 
vv Subaudible ON/OFF switch (Encoder user installed). 
ye Powered tone pad connector with 9V DC on one pin. 
¥ Pin Mic connector with 9V DC on one pin. 
yy TX HI-LOW (Power) switch. 


xe Having 25W RF output power. 
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GENERAL/CIRCUIT DESCRIPTION 


GENERAL 


The TR-7625 is a 25W, multi-channel (800 channels) FM 
transceiver covering 144 ~ 147.995 MHz. 
built-in repeater 


lf features a 
shift circuit and memory circuit, and 
provision for connection of an optional (micro-processor) 
remote control. 


PLL CIRCUIT BLOCK DIAGRAM 


OUTPUT 


PLL CIRCUIT 


The TR-7625 employs a PLL circuit using SM5111A IC for 
programmable counter, reference oscillator, frequency 
divider and phase detector. Frequency division. ratio, 


memory and remote indication functions are all controlled by 
BCD codes. 


Q15 


F.COU AMP PLL 
Souler SMSIIIA oUt 
10 rey sh 
SC1815 ORO 
Sw 68 : 
vcT O 25K 30A 2SC460 
sO }# [x [2c | 
~ m NR m m 
S m rs m 
xR SF 0 “ © 
0 ¢ n t t 
SZ CEL ZZ, ORL NAGLE EE 
XX 
OS 
Fig. 1 PLL Circuit 


CIRCUIT DESCRIPTION 


1. Phase Locked Loop 

The 130 MHz signal from Q27 passes through the 
buffer circuit Q28 and is then divided into a synthesizer 
output by Q11 and a loop output by Q12 respectively. 
The output from Q12 is mixed with the local oscillator 
output, tripled by Q6, D21 and Q20 to obtain IF 
frequency. The IF output is amplified by Q19 and is fed 
to Q15 where the output is frequency divided as 
specified by the BCD code and compared with the 10 
kHz reference frequency (1/1024 of 10,240 MHz). 
The DC output thus obtained passes through the 
low-pass filter to control the VCO vari-cap Diode 
1$2208 D26. The output from Q26 controls the 
transmit frequency bandwidth. When the signal is un- 
locked, output is shutt off by Q17 and indicated by Q18. 
Q16 shuts off output when the rotary switch is between 
channel setting positions. 


Rx Tx Freq. | Simplex Output Osc Xtal Freq. IF Freq. 


144.00 MHz 133.3 MHz 43.7667 MHz 


145.00 MHz 134.3 MHz 43.7667 MHz 


145.99 MHz} 135.29 MHz 43.7667 MHz 


44.4333 MHz 


146.00 MHz 135.3 MHz 


147.00 MHz 136.3 MHz 44.4333 MHz 


147.99 MHz| 137.29 MHz 44 4333 MHz 


Table 1 Division and Frequency 


2. +5 kHz Circuit 

In the PLL circuit, the reference frequency is controlled 
in 10 kHz steps. The +5 kHz signal is controlled by 
varying the local oscillator crystal frequency vari-cap 
diode, so the frequency division remains unchanged 
even when the +5 kHz circuit is operated. 

The memory circuit-also includes the same bit and func- 
tlons even when the +5 kHz circuit is operating. 


3. Shift Circuit 
Transmit frequencies can be shifted by changing the 
local oscillator crystal frequency, as shown below. 


144 and 145 MHz bands: 


[—] shift 43.5667 MHz 
[S] 43.7667 MHz 


The [+] shift is not available for 144 and 145 MHz 
bands. [S] occurs at the [+] position. 


146 and 147 MHz Bands: 


[—] shift 44.2333 MHz 
[+] shift 44 6333 MHz 
[S] 44.4333 MHz 


4. Memory Shift Circuit 
The memory- shift (M) is a circuit to shift to the memory 
frequency during transmission. 


CONTROL UNIT 

Frequency settings are accomplished by the MHz, 100 kHz 
and 10 kHz rotary switches. The relationship between the 
frequency and frequency division is shown below. 


Frequency Frequency division 
144.000 MHz 200 
145.000 MHz 300 
145.990 MHz 399 
146.000 MHz 200 
147.000 MHz 300 
147.990 MHz 399 


The local oscillator kHz order frequency can be (switch) 
shifted. Frequency division, set by the rotary switch, is stored 
in the latch IC’s 1. 2 and 3 by pressing the memory input 
switch. The output from the latch circuit is fed through IC’s 
4, 5 and 6 inthe selector circuit to the PLL circuit by pressing 
the memory call switch. When this switch is not pressed, the 
output is fed directly to the PLL circuit. Memory function is 
effected by latching each switch. The information from each 
switch is stored by pressing the memory switch. 

The stored information remains the same unless the memory 
switch is pressed once again. Selection of memory output 
and rotary output is accomplished by the selector circuit. A 
latched output is obtained by pressing the memory output 
switch. 

The signal to the PLL circuit passes through the LED driver 
circuit and is digitally indicated by LED. 


LATCH 
TC 4035 BP x3 


MEMORY 
SwiTcH 


OQ ROTARY SWITCH OUTPUT 


SELECTOR 
Tc 4019 BP 


SYNTHESIZE 8CD CORD OUTPUT 


—O MEMORY OUTPUT 


Fig. 2 Block Diagram of Frequency Memory Circuit 


CIRCUIT DESCRIPTION 


TRANSMITTER UNIT 

The microphone signal passes through the limiter amplifier 
and FM modulates the 10.7 MHz oscillator. This is mixed 
with the local oscillator signal to obtain 114 ~ 146 MHz sig- 
nal. The (variable) B.P.F. provides excellent power and spu- 


c29 


LT +B 


rious Characteristics by the use of VCO voltage. The RF 
power stage uses an M5711 power module manufactured 
by the Mitsubishi Electric Co., providing high reliability. 


RI5 


1S 2208 


C39 


C38 


OTO RF AMP 


tm tns S 


O 
FROM VCT 


Fig. 3 Variable Transmitter Band Pass Filter Circuit 


RECEIVER UNIT 

The signal from the transmit/receive matching circuit passes 
through the diode switch and is fed to the 2-stage antenna 
tuning circuit, 3-stage herical tuning circuit and (MOS FET) 
RF amplifier. This signal is further fed to the mixer MOS FET 
where it is converted to a 10.7 MHz signal. The signal thus 
converted passes through the 2-stage filter and is fed to the 
2nd mixer where it is converted to a 455 kHz signa. The 2nd 
IF signal from the 455 kHz ceramic filter passes through the 
limiter circuit where it is converted to an AF signal by the 
ceramic discriminator. This signal is amplified by the audio 
power amplifier to drive the speaker. The receiver unit 
includes a noise amplification type squelch circuit. This 
circuit picks up the noise component in the squelch signal 
from the discriminator which is amplified and rectified to 
control the 1st stage AF amplifier. 

The characteristic of the discriminator is opposite that of 
conventional ones to permit connection of a remote control. 


DC + 


DC - 


Fig. 4 Discriminator Characteristics 


SPECIAL SEMICONDUCTOR DATA 


CAUTION 

SM5111A 

Electrostatic Breakdown Protection 

This item contains built-in input protection circuit to prevent 
a gate breakdown due to normal ambient static presence to 
protect the input circuit from damage due to high static or, 
voltage (in excess of permissible circuit limit), the following 
points must be observed: 

1. When the product is not in use, keep all terminals in 
contact with insulating material (this is done at the 
factory prior to shipment). 

2. Soldering iron, testing instruments and other tools 
should be grounded while in use. 

3. Do not insert or remove IC from the socket without tur- 
ning off the power. 

4. Do not apply signal voltage to the input terminal when 
power 1s OFF. 

5. Do not apply a voltage exceeding the power voltage to 
the input terminal. 


OPERATING SYSTEM 

This product has been developed with C MOS LSI used for PLL 
circuit. As shown in the block diagram in Fig. 1, it consists of 
OSC: reference oscillator circuit. DIVIDER: reference fre- 
quency dividing circuit, PC: programmable counter, PD: 
phase comparator, and INV: inverter. A high accuracy feed- 
back type crystal oscillator circuit can be formed by adding a 
crystal oscillating element, resistor and capacitor between 
the QIN and QOUT terminals of the reference oscillator cir- 
cuit. This also permits an external signal to be fed to the QIN 
terminal. 

The oscillator output is applied to the reference frequency 
dividing circuit where it is divided into the desired frequen- 
cies of fr1 (1/2028) and fr2 (1/1024) which are the 
reference signals for the digital phase comparator in the next 
stage. 

The comparison signal (frequency f1) fed to the input ter- 
minal FIN of the AMP ts amplified and wave shaped, then fed 
to the input of the programmable counter. The frequency 
“f1" 1s frequency converted (fpc) through the program ter- 
minals PO1 ... P33 (for example, when PO1 ... P33 = 1, the 
programmable counter output is 1/999), and is fed to the 
phase comparator where it is compared with the reference signal 
in phase so that a pulse signal, shown below, proportional to the 
phase difference between the two signal is fed to the output 
terminal DO. 


fpc [og | cite, ig aan (| 
fribetnz | | | | | | | | 


Doses He sie roa BY Sao ete SS SS { aes 
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Fig. 5 


The table below shows the maximum operation limit and evi- 
ronmental! conditions. If any of these values exceeds the given 
limits, tt can be cause of damage to the product or deterioration 
of quality. 
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Table 2 SM5111A Absolute Maximum Ratings 


TOP VIEW 
VDD P10 
FIN ea 
QIN P12 
QouT Pi3 
Do = P20 
AMP IN 6 z P21 
AMP OuT|?. o Poo 
FR2 P23 
FR1 P30 
F121N P31 
LD P32 
VDD ROE 
DATE CODE 


Fig.6 SM5111A Pin Outline 


SPECIAL SEMICONDUCTOR DATA 


3SK74 


GATE 2 


SPECIFICATIONS 


VHF RF Amplifier (Mixer) 


Drain + Source Voltage Vosx 20V 
20 


Storage Temperature Tst¢ —5.5 ~ +125°C 


Maximum Specifications 


SOURCE 
TEST CONDITION 


[ed Die | pas Fig. 7 3SK74 Outline 
Vois= — 3V. Vezs= 3V. lo= 500nA 
a 

Cut-Off Voltage (Gate 2) Vo2s Vos= 6V, Vois=0. lp>= 500nA 

Vos=0. Vois=+10V, Vezs=0 

famiatcreion [lem [verdveeoveens@ | 

Vos= 6V. Vczs= 3V, 1>= 10MA. f= 1.0 kHz 

Small Signal Input Capacity Ciss Vos=6V. Vo2s= 3V. lo= 10mA. f= 1.0 MHz 


Output Power Gain Vop= 10V, lp>= 10mA. f= 200 MHz 


Maximum Rating of M57712H 
(TA = 25°C, unless otherwise noted) 


Operating Teor 
Temperature 


Electrical Characteristic of M57711 
(TA = 25°C unless otherwise noted) 


Input Terminal (RFI) 

Power Supply of Drive Stage (DRB) 
Power Supply of Output Stage (FIB) 
Output Terminal (RFO) 


aohPwWHN 


Power . GND 
Total f=144~ 148 MHz, Vcc= 12V 
Efficiency Pin=0.15W, Zg=ZL= 502 Fig. 8 M57712H Outline 


and f=144~ 148 MHz, Vec= 12V 


Harmonic Pin=0.15W, Zc=Zi=500 
Radiation 


Greater than 
3rd Harmonic 
Radiation 


Input f=144~ 148 MHz, Vcc= 12V 
VSWR Pin=0.15W, Zg=ZL_= 502 
Output f=144~ 148 MHz, Vcc=12V 
VSWR Pin=0.15W, ZG=Zt= 5022 


f= 144~ 148 MHz, Vec= 12V 
Pin=0.15W, ZG=ZL_= 502 


OUTSIDE VIEWS 


Knob (SQU) LED LED Front Glass S-Meter_ - Push Knob 
(K21-0717-04) (B100-0615-04) (B31-0616-05 (K29-0712-04) 


Knob (VOL) 
(K21-0724-04) 
Push Knob 
(K29-07 13-04) 


5P Metal SocketzKnob 
(EO6-0552-05) 

4P Metal Socket 
(E06-0453-05) W.T. 


ee. cae: 


Channel Knob (A) 


Knob (Mode) 
a ed (K2 1-073 1-03) 
Knob MHz Channel Knob (B) Push knob Power switch 
(K23-0718-04) (K21-0733-03) (K29-0713-04) (S36-2402-05) 


Hook 

(J19-1315-04) 
M-Type Receptacle Heat Sink 
(E04-0152-05) (FO1-0731-05) 


2P Connector 
(EO06-0252-05) 


24P Connector 
{EO08-247 1-05) 


Phone Jack 
(E11-0003-15) AP Socket 


eet 
Site Po Us (E08-047 1-05) 


(S31-1402-05) 


INSIDE VIEWS 


TOP VIEW 


TONE Unit RF Power Module 
(X52-1110-51) (T) TX-RX Unit 


(X52-1110-62) (W) (X44-1320-10) 


Low Power Adj Protection Adj RF-Meter Adj 


BOTTOM VIEW 


Control Unit 
(X54-1440-10) (K) 
(X54-1440-61) (W), (T) 


PLL Unit 
(X50- 1580-10) (K) 
(X50- 1580-61) (W), (T) 


TONE UNIT (X52-1110-51) T TYPE 


PC BOARD 


TX-RX UNIT (X44-1320-10) 


ANT C101 10P 


Q101 
M57712H 


VR101 SOKI8) 
SQ VOL 


= 1508 se 


¥ a 4 


a us 
eee 
Qi :TATOG1AP Q18~22,26,29 Di~5, :1S2208 Dz23 :XZ-088 
Q2,3,10~17 t2SCIBI5(Y)  D6,13~16,21, 24,26, 28,31,32,102 :1Si555 D25 :Wz-100 
72SC460(B) Q23,24 -2SC496(Y) D7 IMI402 D27 : X2-064 
04,5 :2SKI9(GR) Q25 <:2SA10I5(Y) De 7182588 D28 : CRO2ZAM-2-1 
Q6,8,9 °3SK74(L) Q27 >2SC1I959(Y)  D9,11,12,17,18,19,20 :IN6O D29 : ISSI6 
Q7 -2$C2538 Q26 ‘2SA496(Y) D22 1St212 5 DIO =: ESSsi6 
2SA1015(Y) 
2SA496(Y) 2SC458(B) 2SC1815(Y) 
2SC496(Y) 2SK19(GR) 2SC460(B) 2SC1959(Y) 


a ~ C4 G 
VR2 SOK $3 28R2 35.0039 25 os 

N Td FN 

4 __& RIA A7K pg 6 IK a = 

rt OL x 
1 RS 
iSigy iv an ae Wy a ost ph: 2SD235(Y) 3SK74(L) 2SC2538 M57712H 
& 
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% 
—ie 
8 
a 
bie 
es 
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G2 
cae | 


PC BOARD 


@ PLL UNIT (X50-1580-10) 


sp REMOTE SW 
EXT SP os ON OFF OFF _ MEMO 
(4or BN) az O-O © 0-0-9 
ox 
>w 
we 
<5 
my $ 
hs ma Beall Sane 
Om 
7; 7 
Mh = AF 13.8 CB SBS U2 SB 8S 4S TO 
N 
os 
ro 
| 
N 
Se 
Q1~3,4,5, 13,14, 16,18, 21,22 Q25 <AN315 
2SK30A(GR) uPC78LOBA 2SK19(GR) 2SC460(B) : 2SC1815 (y) Q26 :2SK30A(GR) 
Q6 : 280460 (B) Q27 = :2SK19(GR) 
=| Q11,12 > 3SK74 (L) Q29 :UPC78LOBA 
. Qi5  : SM5I11A Di~5 1182588 
5 C Q17 -:28C1345(E) D6é~10 :1SV53A 
G E SM5111A Q19 : TATO6OP Dit~20 :181555 
SY rd iil +: INPUT ps See Q20,28 :25C1923(0) p21 ASS16 
2: OUTPUT ’ Voo q a Q23, 24:2SC2240(6R) D23~24 :1$2588 
2SA1015(Y) WA 3: GND Fm & D25 :WZ-040 
2SC1345(E) on ow & 026 1$2208 
2SC1815(Y) area 
copii eee 3SK74(L) AN315 TA7060P o § = 3 
2SC2240(GR) awn 
G2 eo ar ae 5 =o 
f | AMP OUT?) : 
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PC BOARD 


@ CONTROL UNIT (X54-1440-10) 


2SA1015{Y) 
2SC1815(Y) 


FS-7806M 


ie 
See Out 
ee * PUT 
Sy, 
IN (Case) 
PuT 


J25-2668-04 (Indicator) 
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or ® < 


3 of 
of 
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= 
ot 


.P 
| 
Sroawd | | 
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pe 
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Ql 
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obs 


TC5022BP 
TC4019BP 


TC4081P TC4035BP 


14131211 109 8 


Aer 3 14S 687 


_ git 
Pesgegcosooet 
(i Reveneetoteh 


Secenecereds | 


161514 131211 09 


4523455 56c 750 


J25-2664-04 (Switch) 


1Cis3 
1C4-6 
IC7~9 
1C10, 11 
Ic10, 11 
Ici2 


> TC4035BP 
:TC4019BP 
*TCSO22BP 

>: TC4081P«3/4 
:TC4081Px1/4 
: FS-7806M 


is uf 
/_-__/ Hi/Low sw 


R101 


and 1 


Qi~7 :2SC1815(yY) 
Q7 :2SA1015¢y) 
D1~13,15~22 :|N6O 
B23 1181555 
D24 = WZ-150 
D25 :TLG-205 
b26 :TLR-205 
D27~30 :5130K 


PARTS LIST 


NOTE: 
Except special types (example’ cement, metal film, etc.) resistors are not detailed 
in the PARTS LIST. Refer to the schematic diagram of the PC board illustration 
for value. Resistors not otherwise detailed are carbon type (1/4 or 1/8W). 
Order carbon resistors according to the following example: 
A carbon resistor’s part number is RD14BY 2E222J. 

1. Type of the carbon resistor 


—C__)—- 


RD14BY RDt4cy 


2. Wattage 
1/4W — 2E 
1/8w + 2B 


GENERAL 


ye : New parts 


ir Re- 
CAPACITORS 


C101,106) CC45SL2H100D Ceramic +0.5pF 
C€102,105| CC45F1J1032 Ceramic + 80% —20% 
CK45B1H221K Ceramic +10% 
CC45SL1H181J Ceramic +5% 
SEMICONDUCTOR 


Power module M57712H 
Transistor 2SD235 (Y) 
Diode SR3AM-2 


COIL 


L101 | 134-0814-05 (No care) 4¢4T 


POTENTIOMETER 


VR101 | R19-9403-05 15k (A) 50k (B) ee 


MISCELLANEOUS 


V30- 1043-06 
V04-0046-05 
V11-0171-05 


3. Resistance value 


— means 22 x 10? = 2200%) (2.2k{2) 


OQ 


Significant figure Multiplier 
Example: 

221 > 2202 

222 3 2.2kQ 

223 = 22kQ 

224 = 220kQ 

225 > 2.2MQ 


marks 


A01-0734-13 
A01-0735-03 
A20-2345-05 
A20-2347-03 
A20-2346-03 
BO5-0707-04 
B10-0615-04 
B31-0616-05 
B30-0802-05 
B30-0803-05 
B30-0106-05 
B42-1660-04 
B46-0058-00 
B50-2639-00 
B50-2641-00 
B50-2640-00 
E04-0152-05 
E06-0453-05 
EO06-0552-05 
E07-0451-05 
E07-0551-05 
E06-0252-05 


Case (A) 

Case (B) 

Die cast panel (Front) 
Die cast panel (Front) 
Die cast panel (Front) 
Speaker grill cloth 
Front glass 

Meter 

Pilot lamp (white) 
Pilot lamp (Blue) 

Pilot lamp (Small) 
Sticker (K) 
Warranty card (K) 
Operating manual (K) 
Operating manual (W) 
Operating manual (T) 
M type receptacle 

4P metal socket (MIC) 


(W) (T) 
5P metal socket (MIC) (K) 


4P metal consent (W) (T) 
5P metal consent (K) 
2P connector (Jack) 


Bee Ae ee ee 


N99-0304-04 
$31-1402-05 
$36-2402-05 


S40-2409-05 


Hex. socket screws X 4 
Slide switch (remote) 

Power switch 
Push switch (M) 


= E08-0471-05 4P socket (TONE PAD) (K) 

= E0O9-0471-05 4P plug (TONE PAD) (K) 

~ E09-0203-25 2P connector (Plug) 

= E11-0003-15 Earphone jack 

= E12-0061-05 Phone plug 

= E23-0043-04 Antenna ground lug 

— E23-0015-04 Earth lug 

— FO1-0731-05 Heat sink it 
= FO5-8021-05 Fuse (8A) 

= F20-0078-05 Insulationg plate 

= F29-0014-05 Insulating washer 

= G02-0505-05 “D” spring knob 

= G11-0054-14 Insulating cushion x 2 

= G13-0616-04 Cushion (A) x 2 vt 
— G13-0617-04 Cushion (B) vr 
= HO1-2615-03 Carton (K) (W) vw 
== HO1-2616-03 Carton (T) vy 
— H10-2519-02 Packing fixture w 
= H10-2501-03 Styren foam cushion 

— H20-1408-03 Protection cover tt 
_ H25-0049-03 Accessory bag 

— H25-0079-04 Polytylene bag (MIC) 

— H25-0103-04 Polyetylene bag (Cord) 

= J13-0029-05 Fuse holder 

— J21-2608-03 C type angle we 
— J51-0006-15 Snap-lock x 2 

= J61-0019-05 Vinyl tie 

— K21-0724-04 Knob (Outside) Ww 
- K21-0731-03 Knob (Mode) (K) vy 
— K21-0732-03 Knob channel (A) wy 
= K21-0733-03 Knob channel (B) ¢ 
— K21-0741-03 Knob mode (W) (T) zw 
_ K23-0717-04 Knob we 
= K23-0719-04 Knob MHz wt 
-— K29-0712-04 Knob push (square) x 2 wv 
_ K29-0713-04 Knob push (circle) x 3 vy 


PARTS LIST 


marks 


S40-2404-05 Push switch (MR) 
S40-2403-05 Push switch SUB, HI/LOW 


(W) HI/LOW 
TO7-0201-05 Speaker (822) 
T91-0310-05 Microphone (K) 
T91-0302-05 Microphone (W) 
T91-0301-05 Microphone (T) 
W01-0401-04 Wrench (Hex) 
X44-1320-10 TX-RX unit 
X50-1580-10 PLL unit (K) 
X50-1580-61 PLL unit (W) (T) 
X52-1110-62 TONE unit (W) 
X52-1110-51 TONE unit (T) 
X54-1440-10 CONTROL unit (K) 
X54-1440-61 CONTROL unit (W) (T) 


TX-RX Unit (X44-1320-10) 
ef. No. 


Parts No. Description 


CAPACITOR 


+ 80,—20% 
+10% 
35WV 
10WV 

+ 80,—20% 
16WV 
25WV 
1OWV 
50WV 
+10% 
+10% 
+10% 
+0.25pF 
+0.5pF 
+10% 
+80,—20% 
+5% 
+80,—20% 
+5% 
+80,—20% 
+5% 
+80,—20% 
+5% 

+ 80,—20% 
+10% 
16WV 
+0.25pF 
+0.5pF 
+0.25pF 
+5% 
+0.25pF 
+5% 

+5% 
+80,—20% 
+10% 
+80,—20% 
+10% 
+0.5pF 

+ 80,—20% 
+10% 
35WV 


CK45F1H103Z 
CK45B1H102K 
CS15E1VOR1IM 
CEO4W1A470 
CK45F1H103Z 
CEO4W1C100 
CEO4W1E4R7 
CEO4W1A470 
CEO4W1H010 
CQ92M1H103K 
CQ92M1H393 
CK45B1H102K 
CC45UJ1HO20C 
CC45TH1H100D 
CK45B1H221K 
CK45F1H103Z 
CC45CH1150J 
CK45F1H103Z 
CC45SL1H101J 
CK45F1H103Z 
CC45CH1H330J 
CK46F1H103Z 
CC45TH1H150J 
CK45F1H103Z 
CK45B1H102K 
CEO4W1C100 
CC45CH1HO50C 
CC45TH1HO80D 
CC45CH1HOR5C 
CC45TH1H120J 
CC45CH1HORS5C 
CC45TH1H120J 
CC45CH1H270J 
CK45F1H103Z 
CK45B1H102K 
CK45F1H103Z 
CK45B1H102K 
CC45CH1HO70D 
CK45F1H103Z 
CK45B1H102K 
CS15E1VR47M 


0.01 uF 
0.001 uF 
0.1 uF 
47 uF 
0.01 uF 
10uF 
4.7 uF 
47 uF 
1uF 
0.01 uF 
0.039uF 
0.001 uF 
2pF 
10pF 
220pF 
0.01 uF 
15pF 
0.01 uF 
100pF 
0.01 uF 
33pF 
0.01 uF 
15pF 
0.01 uF 
1 00pF 
10pF 
5pF 
8pF 
O.5pF 
12pF 
0.5pF 
12pF 
27pF 
0.01 uF 
0.001 uF 
0.01 uF 
0.001 uF 
7pF 
0.01 uF 
0.001 uF 
0.47 uF 


Ceramic 
Ceramic 
Tantalum 
Electrolytic 
Ceramic 
Electrolytic 
Electrolytic 
Electrolytic 
Electrolytic 
Mylar 
Mylar 
Mylar 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Tantalum 
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C48 
c49 
C50 
C5il—53 
C54 
C55 
C56,57 
C58,59 
C60,61 
C62 
C63 
C64~66 
C67 
C68 
C69 
C70 
C71 
C72. 
SHE 
C74 
C75 
C76 
CHT 
C79; 
Csi, 
C83 
C84 
C85 
C86 
C87 
C88 
C89 
c90 
C91 
C92 
C93,94 
€95 
C96 
C37 
C98 
cg99g 
C100 
C101 
C102 
C103 
C104,105 
C106 
C107 
C108 
C109 
CiTontt 
Ci 
C113,114 
Gins 
C116 
City, 
C118 
Gus 
C120 
Ci2a 
Cir22 
Gi23 
C124 
C125 
C126 


CEO4W1C470 
CC45CH1H220J 
CEO4W1A470 
CK45F1H103Z 
CK45B1H102K 
CEO4W1C1010 
CC45SL2HO70D 
CC45SL2H680J 
CC45SL2H390J 
CC45SL2H100J 
CC45SL2H180J 
CK45F1H103Z 
CC45CH1HOR5C 
CC45CH1HO20C 
CK45B1H102K 
CK45F1H103Z 
CC45CH1H330J5 
CC45RH1HO70D 
CC45LH1H150J 
CC45CH1HO50C 
CC45CH1H220J 
CC45RH1HO70D 
CK45F1H103Z 
CK45B1H102K 
CM93F2A080D 
CC45SL1HO10C 
CC45CH1H220J 
CC45CH1HO20C 
CC45CH1H180J 
CK45F1H103Z 
CK45B1H102K 
CK45F1H103Z 
CC45CH1HO50C 
C91-0405-05 
CK45B1H221K 
CQ92M1H223K 
CK45F1H103Z 
CK45B1H471K 
CC45SL1H151J 
CC45CH1H150J 
CQ92M1H223K 
CC45SL1H330J5 
CK45B1H471K 
CQ92M1H103K 
CK45B1H471K 
CQ92M1H223K 
CK45B1H471K 
CK45F1H103Z 
CQ92M1H153K 
CC45CH1H470J 
CK45B1H471K 
CQ92M1H472K 
CK45B1H471K 
CQ92M1H102K 
CQ92M1H473K 
CQ92M1H223K 
CQ92M1H102K 
CQ92M1H222K 
CQ92M1H393K 
CQ92M1H392K 
CQ92M1H103K 
CS15E1VORIM 
CQ92M1H333K 
CQ92M1H222K 
CS15E1C4R7M 


Description 


16WV 

+5% 

10WV 
+80%— 20% 
+10% 
16WV 
+0.5pF 
+5% 

+5% 

+5% 

+5% 

+ 80% —20% 
+0.25pF 
+0.25pF 
+10% 
+80,—20% 
+5% 

+0. 5pF 
+5% 
+0.25pF 
+5% 
+0.5pF 
+80,—20% 
+10% 
+0.5pF 
+0.25pF 
+5% 
+0.25pF 
+5% 
+80,—20% 
+10% 


Electrolytic 47uF 
Ceramic 22pF 
Electrolytic 47uF 
Ceramic 0.01 uF 
Ceramic 0.001 uF 
Electrolytic 100uF 
7pF 
68pF 
39pF 
10pF 
18pF 
0.01 uF 
0.5pF 
2pF 
0.001 uF 
0.01 uF 
33pF 
7pF 
15pF 
5pF 
22pF 
7pF 
0.01 uF 
0.001 uF 
8pF 
1pF 
22pF 
2pF 
18pF 
0.01 uF 
0.001 uF 
Ceramic 0.01 uF +80,—20% 
Ceramic 5pF +0.25pF 
Trough type capacitor 0.001 uF 
220pF +10% 
0.022uF +10% 
0.0ipF +80,—20% 
470pF +10% 
150pF +5% 

15pF +5% 
0.022uF +10% 
33pF +5% 
470pF +10% 
O0.0inF +10% 
470pF +10% 
0.022uF +10% 
470pF +10% 
0.0inuF +80,—20% 
0.015uF +10% 
47pF +5% 
470pF +10% 
0.0047uF +10% 
470pF +10% 
0.001nuF +10% 
0.047uF +10% 
0.022uF +10% 
0.001nF +10% 
0.0022uF +10% 
0.039uF +10% 
0.0039uF +10% 
O.0ipF +10% 

0.1 uF 35WV 
0.033uF +10% 
0.0022uF +10% 

4.7uF 16WV 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Mica 

Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Mylar 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Mylar 
Ceramic 
Ceramic 
Mylar 
Ceramic 
Mylar 
Ceramic 
Ceramic 
Mylar 
Ceramic 
Ceramic 
Mylar 
Ceramic 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Tantalum 
Mylar 
Mylar 
Tantalum 


PARTS LIST 


marks 


C127 CEO4W1H3R3 Electrolytic 3.3uF 5OWV POTENTIOMETER 
C128 CK45F1H103Z Ceramic 0O.01nF +80,—20% 
C129 CQ92M1H103K O0.01nF +10% 
C130 CQ92M1H332K Mylar 0.0033uF +10% 
C131 CQ92M1H273K Mylar 0.027u4F +10% 


Description 


Potentiometer P6-S3NA 4.7kQ 
Potentiometer P6-S3NA 4702 
Potentiometer P6S3NA 2200 


R12-1404-05 
R12-0406-05 
R12-0409-05 


Mylar 


C132 
Gis3 
C134 


CEO4W1HO010 
CEO4W1C100 
CEO4W1A470 


Electrolytic 1uF 


Electrolytic 10uF 


50WV 
16WV 
10WV 


R12-5403-05 
R12-4404-05 
R12-1404-05 


Potentiometer P6-S3NA 100kQ 
Potentiometer P6-S3NA 68kQ 
Potentiometer P6-S3NA 4.7kQ 


Electrolytic 47uF 
Electrolytic 10yF 
Electrolytic 100uF 
Electrolytic 22uF 
Ceramic 0.01 uF 
Electrolytic 22uF 
0.01 pF 
Electrolytic 10uF 
Electrolytic 47uF 10WV 
Ceramic 0.01 uF + 80%— 20% 
Trough type capacitor O0.001uF 
Ceramic + 80% — 20% 


C135 
C136 
Cis 


CEO4W1C100 
CEO4W1A101 
CEO4W1A220 


16WV 
10WV 
1OWV 
+ 80,—20% 
16WV 
+80,—20% 
16WV 


TRIMMER 


C138,139 CK45F1H103Z 
C140 


CO5-0062-05 
C05-0013-15 


Ceramic trimmer 6pF ECV1ZW6P 
Ceramic trimmer 20pF ECV1ZW20P 


CEO4W1C220 
CK451H103Z 
CEO4W1C100 
CEO04W1A470 
C144 CK45F1H103Z © 
C145 C91-0405-05 
C146,147| CK45F1H103Z 


C141 
C142 
C143 


Ceramic 
COIL/INDUCTOR/CRYSTALQUARTZ 


Ferri inductor 1mH 
Ferri inductor 150mH 


Quarts crystal (10.7 MHz) 


L40-1021-03 
L40-1545-06 
L77-0710-05 


C148 
C149 
C150,151 
C155 


CEO4W1C220 
CK45F1H103Z 


CC45TH 1HO20C 
CC45TH1HO20C 


Ceramic 


0.01 uF 
Electrolytic 22uF 
0.01 uF 
Ceramic 2pF 
Ceramic 2pF 


16WV 


+80,—20% 
+0.25pF 
+0.25pF 


L33-0615-05 
L30-0005-05 
L31-0313-05 
L40-3391-03 
L40-102 1-03 


Choke coil 
IFT 

IFT 

Ferri inductor 
Ferri inductor 


15uH 


3.3uH 
1 mH 


C156 CC45F1H103Z Ceramic 0.01uF  +80%—20% L31-0344-05 Toning col 
C157 CEO4W1HO10 Electrolytic 1uF 50WV L31-0180-05 Tuning coil 
L31-0267-05 Tuning coil 
L34-0672-05 Tuning coil 
L34-0499-05 VHF coil 3¢4T 
fie |S CEOS am Resistor Meta Pim aa ec aha. || L34-0452-05 | VHF coll +3 6T 
SEMICONDUCTOR L40-1001-03 Ferri inductor 10uH 
at V03-0039-05 IC TA7061AP Oe es Lae we: 
2.3 V03-0079-05 Transistor  2SC460 (B) prep onan 4a cols eee an 
045 | vo9-0012-05 FET 2SK19 (GR) me tas Bie Meee Ube 
a6 V09-1002-56 FET 3SK74 (L) ekeemckee Mane S03 
Q7 V03-2538-06 Transistor  2SC2538 SEGA Ue) Lite 
coo vosrmese [rer Soret See te a 
Q10~ 17] VO3-0079-05 Transistor 2SC460 (B) x 
Q18~22| VO3-1815-06 Transistor  2SC1815(Y) Pan EID, Fol hese ine GRA 
L33-0026-05 Choke coil 1H 
023.24 | VO3-0336-05 Transistor | 2SC496 (Y) oe ieee ene 
Q25 V0O1-1015-06 Transistor 2SA1015 (Y) enw Ca 1wH 
027 V03-1959-06 Transistor | 2SC1959 (Y) ere ee runing se 
028,29 | VO3-1815-06 Transistor 2SC1815(Y) AR a real 
Q26 V01-0113-05 Hipteistor 2SA496(Y) fpotoae ites Reta 
D1i~5 V11-0317-05 Varicap diode 152208 L34-0812-05 Tonma cal 
D6 V11-0076-05 Diode 181555 th aati riaicca 
D7 V11-5260-16 Diode MI402 ec ae res 
ne we oetiece. pose tS2ee6 L71-0201-05 Monolitic filter 10F15A 
D9,11,12 | V11-0051-05 Diode neo’ ecu oe 
D10 V11-0374-05 Diode 1 a 
D13~ 16] V11-0076-05 tpicde 1$1555 L72-0014-05 Ceramic filter SFE-10.7 MA5 
D17~20] V11-0051-05 Date 1N6O L77-0327-06 Quartz crystal (10.245 MHz) 
; L40-1021-03 Ferri inductor 1mH 
sis Shera tes pace pS tpee L72-0309-05 Ceramic filter CFT-455F2 
D22 V11-1262-06 Varistor 181212 
D23 V11-4163-56 Zener diode XZ-088 
D24 V11-0076-05 Diode 1S555 
D25 V11-0247-05 Zener diode W2Z-100 E23-0046-04 Terminal (square) X 16 
D26 V11-0076-05 Diode 181555 E23-0401-05 Terminal (circle) 
D27 V11-4161-86 Zener diode  XZ-064 $51-1404-05 Relay 
D28 V11-0076-05 Diode 181555 
D29 V13-0004-05 SCR CRO2AM-2-1 
D30.31 | V11-0076-05 VO6B 181555 
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PARTS LIST 


PLL Unit (X50-1580-10) 


ae Re- 


CAPACITOR 


CQ92M1H103K Mylar i ma +10% 
CC45UJ1HO60D Ceramic 


+0.5pF 


SEMICONDUCTOR 


V03-1815-06 Transistor 2SC1815 (Y) 


V11-0374-05 
V11-0414-05 
V11-4161-56 
V11-0317-05 


R12-5403-05 
R12-1403-05 


CO5-0067-05 
C05-0062-05 


L34-0437-05 
L77-0832-05 


V03-0079-05 Transistor 2SC460 (B) 
VO9-1002-56 FET 3SK74 (L) 
V03-1815-06 Transistor 2SC1815 (Y) 
V30-1030-46 IC SM5111A 
V03-1815-06 Transistor 2SC1815 (Y) 
V03-0272-05 Transistor 2SC1345 (E) 
V03-1815-06 Transistor 2SC1815 (Y) 
V30-0087-05 IC TA7O60P 
V03-1923-06 Transistor 2SC1923 (O) 
V03-1815-06 Transistor 2SC1815 (Y) 
V03-2240-06 Transistor 2SC2240 (GR) 
V30-0208-05 IC AN315 
V0O9-0060-05 Fen 2SK30A (GR) 
VO9-1001-16 Fe 2SK19 (GR) (T) 
V03- 1923-06 Transistor 2SC1972 (O) 
V30-1030-26 IC uPC78LO8A 
V11-0414-05 Diode 1S2588 
V11-4161-36 Varicap diode 1SV53A 
V11-0076-05 Diode 1$1555 


Diode 1SS16 
Diode 1S2588 
Zener diode W2zZ-040 


Varicap diode 1S2208 


POTENTIOMETER 
Potentiometer 100kQ 
Potentiometer 1kQ2 


TRIMMER 


Ceramic trimmer 5P 
Ceramic trimmer 6P 


Choke coil 
Quartz crystal! 43.7667 MHz 


L77-0833-05 Quarts crystal 44,4333 MHz 


CK451H103Z Ceramic 0.01uF +80,—20% 

C7~12 | CJ45B1H102K Ceramic 0.001uF +10% 

C13 CC45CH1H100D Ceramic 10pF +0.5pF 

C14 -| CC45CH1H270J Ceramic 27pF +0.5% 

C15 CC45UJ1H180J Ceramic 18pF +5% 

C16 CK45F1H103Z Ceramic 0.0inuF +80,—20% 

Ci CEO4W1A470 Electrolytic 47yuF 10WV 

C18,19 CC45LH1HO50C Ceramic 5pF +0.25pF 

C20 CEO4W1A470 Electrolytic 47uF 10WV 

C23 CEO4W1C1010 Electrolytic 100uF 16WV 

C24~26!] CK45F1H103Z Ceramic O.0inF +80,—20% 

C27 CC45CH1H330J Ceramic 33pF +5% 

C28 CC45CH1HO50C Ceramic 5pF +0.25pF 

C29 CEO4W1H010 Electrolytic 1uF 50WV 

C30 CK45F1H103Z Ceramic 0.0iuF +80,—20% 

C31 CC45CH1H100D Ceramic 10pF +0.5pF 

C32~35} CK45F1H103Z Ceramic 0.0inuF +80,—20% 

C36 CC45CH1HO50C Ceramic 5pF +0.25pF 

C37 CK45F1H103Z Ceramic 0.0iuF +80,—20% 

C38 CS15E1C4R7M Tantalum 4.7uF 16WV 

C39 CS15E1A100M Tantalum 10yF 10WV 

C40 CC45CH1HO50C Ceramic 5pF +0.25pF 

C41 CC45CH1H270J Ceramic 27pF +0.5% 

C42 CC45CH1H220J Ceramic 22pF +5% 

C43 ~53| CK45F1H103Z Ceramic 0.01iunF +80,—20% 

C54 CEO4W1E4R7 Electrolytic 4.7 uF 25WV 

C55 C90-0246-05 Ceramic 0.0iuF +10% 

C56 CEO4W1C100 Electrolytic 10uF 16WV 

C57 CK45F1H103Z Ceramic 0.01inF +80,—20% 

C58 CC45SL1H101J Ceramic 100pF +5% 

C59 CK45F1H103Z Ceramic 0.0iuF +80,—20% 

C60.61 CC46CH1H220J Ceramic 22pF +5% 

C62 CEO04W1A470 Electrolytic 47yuF 10WV 

C63,64 | CK45F1H103Z Ceramic O.0inuF +80,—20% 

C65,66 | CQ92M1H332K Mylar 0.0033uF +10% 

C67 CQ92M1H103K Mylar. 0.0inF +10% 

C68 CQ92M1H472K Mylar 0.0047uF +10% 

C69 CEO04W1H010 Electrolytic 1yF 50WV 

c70 CQ92M1H332K Mylar 0.0033uF +10% 

Git CEO4W1A1010 Electrolytic 100uF 10WV 

G72 CQ92M1H102K Mylar 0.001uF +10% 

C73 CK453B1H331K Ceramic 330pF +10% 

C74 CQ92M1H472K Mylar 0.0047uF +10% 

C75 CEO4W1C1010 Electrolytic 100uF 16WV 

C76 CE04W1C100 Electrolytic 10uF 16WV 

CTT, CE04W1A330 Electrolytic 33uF 10WV 

C78 CQ92M1H303K Mylar 0.039uF +10% 

c79 CE04W1A330 Electrolytic 33uF 10WV 

C80 CEO04W1A1010 Electrolytic 100uF 10WV 

C81 CQ92M1H104K Mylar 0.1 uF +10% 

C82 CEO4W1C4710 Electrolytic 470uF 16WV 

C84 CEO4W1A470 Electrolytic 47uF 10WV 
CC45CH1HO70D Ceramic 7pF +0.5pF 
CC45CH1H150J5 Ceramic 15pF +5% 
CC45CH1HO30C Ceramic 3pF +0.25pF 
CK45F1H103Z Ceramic 0.01iuF +80,—20% 
CEO4W1C100 Electrolytic 10uF 16WV 
CK45B1H102K Ceramic 0.001uF +10% 
CC45CH1HO30C Ceramic 3pF +0.25pF 
CC45UJ2HO20C Ceramic 1pF +0.25pF 
CC45CH1HO80D Ceramic 8pF +0.5pF 
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L40-3391-03 
L32-0618-05 


MISCELLANEOUS 


E23-0046-04 
E23-0401-05 


L8 L77-0834-05 Quartz crystal 43,5667 MHz 

L9 L77-0835-05 Quartz crystal 44,2333 MHz 

L10 L77-0836-05 Quartz crystal 44,6333 MHz 

L11 L40-1511-03 Ferri-inductor 150uH 

Ney L33-0605-05 Choke coil 0.47yH 

L13 L32-0002-05 Oscillator coil 

L14 L34-0683-05 Tuning coil 

L15 L34-0820-05 Tuning coil 

ENG L34-0683-05 Tuning coil 

LH L77-0720-05 Quartz crystal 10,240 MHz 

L18 L40-2201-03 Ferri-inductor 22H 

L19 L40-1091-03 Ferri-inductor 14H 

L20 L15-0016-05 Choke coil (Low frequency) 
L40-1021-03 Ferri-inductor 1mH 


Ferri-inductor 3.3uH 
Oscillator coil 


Terminal x 8 (square) 
Terminal X 2 (circle) 


PARTS LIST/PACKING 


CONTROL UNIT (X54-1440-10) 


marks 


CAPACITOR 


C1 CEO4W1C4700 16WV 


Electrolytic 47uF 


C2 CEO4W1A470 Electrolytic 47uF 10WV 

R1,2 R90-0514-05 Resistor block 10k x 7 

R3~5 R90-0516-05 Resistor network 

R6 R90-0515-05 Resistor block 10k x 4 

Q1~6 V03-1815-06 Transistor 2SC1815 (Y) 

Q7 V0O1-1015-06 Transistor 2SC1015 (Y) 

1C1~3 -| V30-1006-46 IC TC4035BP 

IC4~6 V30-0232-26 IC TC4019BP 

IC7~9 | V30-0232-76 IC TC5022BP 

110,11 | V30-1006-36 IC TC4081BP 

1C12 V30-1025-26 IG FS7806M . 

D1~22 | V11-0051-05 Diode 1N60 

D23 V11-0076-05 Diode 1S1555 

D24 V11-0307-05 Zener diode W2Z-150 

D25 V11-3162-86 LED TLG205 xe 
D26 V11-3162-96 LED TLR205 ae 
D27~30| V11-4161-66 LED 513 OK rey 
$1 $29-1406-05 Rotary switch (1 MHz) K w 
$1 $29-1408-05 Rotary switch (1 MHz) WwW ve 
$2 $29-1405-05 Rotary switch (1000 kHz, 10 kHz) ve 
$3 S$40-2405-05 Push switch (Ok, 5k) 


$4 $29-4402-05 


a 


Slide rotary (for shift) 


TONE UNIT (X52-1110-50) (T TYPE) 
(X52-1110-61) (W TYPE) 


ila Glin 
marks 


CD45B1H102K Ceramic 1000pF +10% 
CE04W1C2200 Electrolytic 22uF 16WV 
C91-0433-05 Layer-built O.0039uF +5% 

CE04W1C2200 Electrolytic 22yuF 16WV 
CE04W1H010 Electrolytic 1yF 50WV 
CK45B1H102K Ceramic 1000pF +10% 
CS15E1A150K Tantalum 15yF +10% 
CK45B1H102K Ceramic 1000pF +10% 
CS15E1A150K Tantalum 15yF +10% 


RESISTOR 


RD14CB2EOOOJ 
But 

R92-06 16-05 
R92-0617-05 
RN14BK2E4703F 
RD14CB2E102J 


Carbon OO02 +5% 


Metal film 
Metal film 
Metal film 
Carbon 


10kQ 
7.5kQ 

470kQ 
15kQ 


SEMICONDUCTOR 


Transistor 2SC458 (B) 
Diode 181555 
Diode 181555 


POTENTIOMETER 


VR1 R12-2405-05 Semi-fixed resistor 5kQ xe 
VR2 R12-4403-05 Semi-fixed resistor 50kQ2 (T) % 


+1% 
+1% 
+1% 
+5% 


1/W 
1/W 


MISCELLANEOUS 


PACKING 


ACCESSORIES SUPPLIED 


1. Dynamic microphone equipped with 


5-pineplug {19 1-03 10-05) (Kk) nc. csn ess 1 piece 

4-pin plug (T91-0301-05) (T) 

4-pin plug (T91-0302-05) (W) 
2. Mounting bracket (J21-2608-03)................ 1 piece 
3. Mounting hardware 

Hex. head screw (N99-0304-04) .................. 4 pieces 

Screws, 6 mm diameter (NO9-0008-04)..... 4 pieces 

Flat washers, 6 mm diameter 

CNG) 531060246) eee es east acshasschone ee 4 pieces 

Lock washers, 6 mm diameter 

(INGE GOOG Oz471, litem. peek en en eetr 20 4 pieces 

Nuts, 6 mm diameter (N14-O009-04) ........ 4 pieces 
Ae Sap tOck itso IsOO0O6-1 5)",.eee-0-< dsb op eee 2 pieces 
8)! Ue OVS) |) socks coeltte AeA SR onc A en Re 1 sheet 
62 Spare fuse4A:(FO5-1031-05) o.oo... sce. 1 piece 
7. DC power cord with plug and fuse............. 1 piece 
8. Phone plug (E12-0001-05) 

Tonemad plug (E09-047 1-05) a... ee 2 pieces 
9. Operating manual (B50-2639-00) (K) 1 copy 


(B50-264 1-00) (W) 
(B50-2640-00) (T) 


Operating Manual 
B50-2639-00 (K) 
B50-2641-00 (W) 
B50-2640-00 (T) 


Styrene Foam Cushion 
(H10-2501-03) 


C-Type Angle 
(J2 1-2608-03) 


Polyethylene Bag (B) 
(H25-0079-04) 


Polyethylene 
Bag (A) (Cord) 
(H25- nes GE 


Packing Fixture 
(H10-2519-12) 
Carton Case 
(HO1-2615-03) (K.W) 
(HO1-2616-03) (T) 


Polyethylene Bag with Accessories 
(H25-0049-03) 


Fig. 9 Packing 
17 
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EXPLODED VIEW 


Case removal |. Panel removal 
(1) Remove the bind screws (1 ~ {1 . (1) Remove .the knobs. 
(2) Remove the upper and lower cases. (2) Remove screws @ ~ ©. 


NOTE: Short Screw 


* Bind screw 3x4 °@ 
N35-3004-45 


Fig. 10 Panel and Case Removal 


Die Cast Panel Double Bushing 
(A20-2345-05) (K) (J42-0408-04) 
(A20-2347-05) (W) 
(A20-2346-05) (T) 


Knob Bushing 
(J42-0409-04) 3 each 


Switch Mounting Bracket 
(J21-2605-04) 3 each 


Push Switch 
(S40-2404-05) 


Push Switch 


Push Switch M 


2 (S40-2403-05) 
(S40-2409-05) <S ay Small Pilot Lamp Potentiometer 
| (B30-0106-05) SEROUS UT 


Se Re bi pene Stee pet 5P Metal Socket (K) 
2 (J21-2406-04) 1 each (E06-0552-05) 
eat Ga ndaldal i ampal en a 48 < A 2 4P Metal Socket (W), (T) 
ey A (E06-0453-05) 
Ss ; é 
Power Switch poe Masking Sheet =) 
(S38-2402-05) a (F18-0623-04) Z 
fod Disassembly of Front P | 
ron 
(B31-0616-05) oe eae ae 
Meter Stopper Poetntiometer 


(J21-2603-04) 1 each 


Fig. 11 Disassembly of Front Panel 


1. PLL CIRCUIT 


inoperative on only 
one hand only 


TROUBLESHOOTING 


Check Voltage on TP8 


OK 


Check for 


rotary switch Stopped 
stopped between 

contacts. 
OK 

; NG 

Check local oscillator 

OK 

NG 


Check MIX output. VCO does not oscillate 


F NG 
Check TA7O60P input. 


NG 
Check SM5111A input. 


NG No 10.240 MHz 
oscillation. 


NG 
Poor VCO adjustment. 


Q21, Q22D25 
Defective 


Rotary switch 


mulfunction. 


Xtal L6~L10 or 
Q1~Q3 defective 


Q27~29 defective. 


L18, C59, C60 or 
C61 defective. 


Q19 TA7O60P 
defective. 


L17 ofr Q15 
defective 


Readjust D26. 


TROUBLESHOOTING 


2. TRANSMITTER SECTION 


No transmitter output, Lit 1. Check if rotary switch is stopped between contact. 
or abnormal power. 2. See troubleshooting for the PLL circuit. 
OK 
; 1. Rx-Tx unit power supply circuit is defective 
ON AIR lamp cl (check T9 terminal). 
2. Check Q26~29 in TX-RX unit. 
3. Check C9, T9, FTB terminal voltage in Tx-Rx unit. 
Lit 


Over 
Abnormal RF meter deflection 1. Check antenna cable connection. 
deflection. 2. Check inner wiring of antenna connector. 
Little or no deflection : 
Meter malfunction. 


Check TP1 level TX-RX unit. 
Check power supply voltage. 
Check PLL output leve. 


. Voltage level of 
TP2 and Q101 in the 
Tx-Rx unit. 


No voltage 


Normal 


About 2.1W . Check whether meter lamp is lit green. 
2. Confirm H| LOW switch setting. 


Almost no power . Antenna changeover diode (check D7 and D8.) 


Check Q101, FIB, DRB terminal voltage in Rx-Tx 
unit. 


Nie 


Check for 1. VR4 adjustment TX-RX unit. 
N E : 
Pi Walp iees HI power 2. Adjustment driver and predriver stages. 


See “No transmitter output”. 


Microphone defective or poor plug contact. 
IC or VR defective in MIC amplifier. 

Poor contact at VR1, VR2 in TX-RX unit. 
Modulator circuit Power supply defective. 
(check power supply.) 


No sound 


Monitor sound quality 


ON 


Insufficient or no 
modulation. 


1. VR1, VR2 adjustment deviation in Tx-Rx unit. 
2. Microphone defective. 

3. Check power is present. 

4. Check Q1 voltage in Tx-Rx unit supply to modulator 
circuit. 
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3. RECEIVER SECTION 


No reception or reduced 
sensitivity 


Little or no S meter 
deflection. 


TEST EQUIPMENT REQUIRED 7. 
1. DC Power Supply 
Voltage: Variable from 9 to 16V. 
Current: 8A min. 


Little or no noise. 
No squelch function. 
Sound distorted. 


DC VTVM or DVM 
Voltage range: 
Input impedance: 


RF VTVM 

Voltage range: 
Frequency response: 
Input impedance: 


. Frequency Counter 


Frequency response: 


Min. input sensitivity: 


Input Z: 


Oscilloscope 


With horizontal input and high sensitivity. 


Frequency response: 


Power Meter with Dummy Lead 


Frequency limit: 
Impedance: 
Ranges: 


TROUBLESHOOTING/ADJUSTMENTS 


Unlock indicator _— 


ON 


Unit transmitter OK 


Little or no 


; deflection. 
S meter deflection 


Little or no 


Normal 


Normal 


ADJUSTMENTS 


(oo) Sep Gale UN) 


. Check rotary switch is stopped between contact 


slow chart. 


. See “PLL Circuit’ slow chart. 


Inspect RF 1st MIX circuit. 


Inspect helical circuit. 

Check adjustment of 1st IF circuit. 
Check 10.245 MHz oscillator. 
Inspect 2nd IF circuit. 

Check VR7 adjustment 

Check S meter malfunction. 

D7 and D8 defective. 


. Check ceramic discriminator. 

. Check TR and IC in AF section. 
. Check speaker. 

. Ceck EXT SP jack. 

. Check squelch circuit operation. 


. Check TR, IC in AF circuit. 

. Check ceramic discriminator circuit. 
. Check speaker. 

. Check for off frequency operation. 


. Check adjustment of RF, IF coils and helical circuit. 
2. Check output frequency. 


Linear Detector 


8. Audio Generator (AG) 


Frequency range: 
Output: 


300 Hz~5 kHz 
0.5mV~1V 


9. AF Voltmeter 


10V ~ 16V (min.) 
(1 MQ/VDC) or better 


Frequency range: 
Input impedance: 
Voltage range: 


50 Hz~ 10 kHz 
1 MQ min. 
3mV~30V 


F.S. 10 mV~300V 10. Standard Signal Generator (SSG) 
200 MHz min. Output frequency: Capable of covering 144 MHz 
1 MQ min., 3pF max. ~148 MHz 

Modulation: Frequency modulation 
150 MHz min. 11. Sweep Generator 
about 50 mV Frequency range: Capable of covering 144 MHz 
1 MQ min. ~ 148 MHz 


12. AF Dummy Load 


3 MHz min. 


8Q 5W (approx.) 


13. Directional Coupler 


150 MHz min. 
502 
50W, 3W 


14. Detector Probe 
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1. PLL Adjustments (See Fig. 1 for Set-up) 


Condition 


1) POWER SW: ON 


ZZ 


check HI/LOW SW: HI 

and ad- MR SW: OFF 

Te | MODE SW: S 

control MHz SW: 6 

setting 100 kHz SW: O 
10 kHz SW: O 
SUBTONE SW: O 
5Hz SW: 0 


REMOTE SW: OFF 
SEND/REC. SNED 


2) SEND/REC. REC. 


3) Same as above. 
4) Same as item 2) 


1) 100 kHz SW: O 
10 kHz SW: O 


2) MHz SW: 4 


ADJUSTMENTS 


oT 


DC VTVM | PLL 


3) MHz SW: 7 
100 kHz SW: 9 
10 kHz SW: 9 


5) MHz SW: 4 
100 kHz SW: O 
10 kHz SW: O 
5 kHz SW: 5 kHz 

6) MHz SW: 6 

7) MHz SW: 5 
MODE SW: © 

9) MODE SW: & 
10) MHz SW: 4 
5 kHz SW: O 
MODE SW: S 
SEND/REC. REC. 
11) MHz SW: 6 
12) MHz SW: 5 
MODE SW: © 
SEND/REC. SNED 

13) MHz SW: 7 

14) MODE SW: ® 

Recheck the frequencies 

in Item (5) through (9). If 

they are devited, readjust 

L1throughL5 necessary 


15) MHz SW: 5 
100 kHz SW: 9 
10 kHz SW: 9 
MODE SW: S 


[2 Mek be ak Se eee 
17) MHz SW: 5 


MODE SW: © 
SEND/REC. SEND 


18) MHz SW: 7 


4) Same as above 


SEND/REC. REC. 
16) MHz SW: 7 


19) MHz SW: 4 
100 kHz SW: O 
10 kHz SW: O 


| 


Frequency 
Counter 


PLL | TP4 


PLL |TP4 


CT i 


ae 


PLL 


1024000 He PH00Hs =a | a 


PLE 


DC VTVM 
Confirm 
TX.RX 8.9V~10.2V 


R6 
L13 


TC2 


VR1 


VR2 


VR5 


Reference Remarks 


ane a 8 12V 


prea Nala = [Apa OY a 


Turn the L13 core counter| 0.46V 
clockwise 180°from oscil- 
lation starting point. 

1.4V 


1.5V +0.05V 


Less than 5.5V 


133.3050 MHz +100 Hz 


136.9050 MHz 


133.3000 MHz 


+100 Hz 


135.3000 MHz +100 Hz 


133.7000 MHz 


135.7000 MHz 
136.9000 MHz 


+100 Hz 
+100 Hz 


135.2900 MHz+ 100 Hz 


137.2900 MHz 
+100 Hz 


134.6900 MHz+ 100 Hz 


136.6900 MHz+ 100 Hz 
132.7000 MHz+ 100 Hz 


ome 


PLL 20) MHz SW: 6 Frequency | PLL 


(Cont.) |21) MHz SW: 5 Counter 
SEND/REC. REC. 


23) MHz SW: 6 
24) MHz SW: 7 


25) MHz SW: 4 


SEND/REC. SW: SEND 


& REC. 
26) MHz SW: 5 
SEND/REC. SEND 
& REC. 
27) MHz SW: 4-5-6374 
MODE SW: S 
SEND/REC. REC. 


PEL 


28) 100 kHz SW: 0-1 


29) 10 kHz SW: 0317 


30) MHz SW: 6 
SEND/REC. SW: SEND 


netrmens| nt [Termin 
P4 


ADJUSTMENTS 


ee Tee Reference 
june [pens | memoa | 


134.7000 MHz+ 100 Hz 


134.3000 MHz+ 100 Hz 


136.3000 MHz+ 100 Hz 


135.9000 MHz+100 Hz 
136.3000 MHz+100 Hz 
frequency at the “O” 


133.3000 MHz+100 Hz 
TP4 
position. 


T 


134.3000 MHz+ 100 Hz 


The frequency should 
become higher than 
133.3000 MHz in 1 MHz 
steps and should re- 
turn to the original 
frequency at the “4” 
position. 
The frequency should 
become higher than 
133.3000 MHz in 100 
kHz steps and should 
return to the original 
frequency at the “O” 
position. 


The frequency should 
become higher than 
133.3000 MHz in 10 kHz 
steps and should re- 
turn to the original 


3. Wax seal] 1) L1.L2. 13.4. L5. 
all_ coil 
adjust ment L13 
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ADJUSTMENTS 


2. TX Adjustments (See Fig. 2a-d for Set-up) 


fMessuring point | dst 
Condition Reference 


1. Initial 1) POWER SW: ON 
control HI/LOW SW: HI 
Scthing MR SW: OFF 

MODE SW: S 

MHz SW: 4 

100 kHz SW: O 

10 kHz SW: O 

5 kHz SW: 0 
SUBTONE SW: OFF 
REMOTE SW: OFF 
SEND/REC. SEND 
TC 1: Centered 

TC 2: Centered 
VR8: Counter 
clockwise (CCW) 


RF VIVM | TXRX| “TPH PTXAX|LLeu | MAXts un uw] /O™ VINE Fee] aa 


F.Counter eee TX.RX 10.7000 MHz +100 Hz | 


Check voltage goes 
DC VTVM| TX.RX| TP3 down step by step 


MAX 
TX.RX | L9. 10 | Repeat procedure two 
palit or three times. 


VR 


RF VTVM| TX.RX| TP2 TX.RX} £12, 13 
TX.RX| RFI TX.RX 
1 


3 


Key only during 
actual adjustment 
period. 


1) MHzSW:455>637 


1) MHz SW: 6 
1.2V (R.MS.) 


2) MHz SW: 7 
100 kHz SW: 9 
10 kHz SW: 9 


Repeat procedure two 


or three times. 


3) MHz SW: 4 
100 kHz SW: O 
10 kHz SW: O 
1) MHz SW: 4 
100 kHz SW: O 
10 kHz SW: O 
POWER SW: ON 


DC AM. 


2) MHz SW: 6 TX.RX| TC2 Adjust TC2, L21 for Max.| Less than 6.0A IF RF output is 
100 kHz SW: O L21 More than 25W less than 25W, 
10k Hz SW: O adjust L21. 


Spacing and IC2 


for best effici- 
ency at rated 
output. 


TX.RX] L101 | Adjust L101 to increase | Less than 6A 
to inductance. 
saan Biot ge es 


More than 25W Confirm 
Less than 6A : ‘ 


POWER. M 
DCA.M 
Rear panel 
POWER.M 
DCA.M 
4) MHz SW: 4 POWER.M 
DCA.M 


5) MHz SW: 7 POWER.M 
100 kHz SW: 9 DC A.M 
10 kHz SV." 9 


3) Same as above Ant. Term. 


1) MHz SW: 6 Meter indicates “8”. 
100 kHz SW: O RF METER] front TX.RX | VR6 
10 kHz SW: O 
TX.RX unit VR6: Center 


Check that the meter 
lamp changes from 
to green inlow power 


1) HI/LOW SW: LOW POWER.M 
panel 


2) MHz SW: 4 POWER.M 


3) MHz SW: 7 POWER.M | rear panel 
ANT. Term. 


it i — 
3~7 
Confirm 


100 kHz SW: 9 
10 kHz SW: 9 
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ADJUSTMENTS 


Measuring point 
Instrument] Unit | Termin 


1) DC Terminal: 11.5 V 


2) MHz SW: 6 
10 kHz SW: O 
100 kHz SW: O 


3) MHz SW: 4 


Adjust 


hee oe 


Check power output 


8. RF Output 
at 11.5V 
DC input 


POWER rear panel 
METER ANT. Term. 


Confirm 


4) HI/LOW SW: HI 
5) MHz SW: 6 


6) MHz SW: 7 

100 kHz SW: 9 
10 kHz SW: 9 
2) MHz SW: 6 
100 kHz SW: O 


P ics ae 


9. Frequency 
check 


Counter TX.RX 


10 kHz SW: O 
1) Connect the Power 
Meter to the ANTENNA 


2) Disconnect the Power 
meter and lead from 
the ANTENNA 
TX,RX unit. VR8: 
VR8: Full counter- 

clockwise Antenna 

shorted to ground 


3) MHz SW: 4 


4) MHz SW: 7 
100 kHz SW: 9 


TX.RX | VR5 MIN (Null) Ae Rirelay 


In antenna shorted to 
ground, adjust to relay 
still turning point. 


3.0A (144.00 MHz) 
Approx. 3.0A 


If necessary 
Approx. 3.0A Confirm 
10 kHz SW: 9 
5) Connect the power POWER.M| 
meter to the oan RF output to spec. Conten 
ANTENNA. 


1) MHz SW: 6 
100 kHz SW: O é 
Linear 
10 kHz SW: O TX.RX} VR2 5.0 kHz DEV. 
Detector 
AG OUTPUT: 30 mV/ 
1 kHz 


2) AG OUTPUT: 3 mV/ Linear 


12. SUBTONE] 1) MIC Terminal: OPEN 
SEND/REC. SEND 
AG OUTPUT: 300 mV/| Linear 
1 kHz Detector 
SUBTONE SW: ON 


1) Same as above 
2) HI/LOW SW: LOW 


TX.RX | VR8 


11. Deviation 


1) Check that output |AG output applied to 
waveform fromthe |SUB and GND terminal. 


Snes 
GND 


Linear Detector 
2) Confirm that TV 
Terminal Voltage is 
approx. 10V 


13. Abnormal 
Oscillat- 


Vary the supply 


ion 3) MHz SW: 4 Linear voltage 
4) HI/LOW SW: HI from 11.5 to 16 V for 


5) MHz SW: 7 
100 kHz SW: 9 
10 kHz SW: 9 


6) HI/LOW SW: LOW 


1) MHz SW: 5 
100 kHz SW: O 
10 kHz SW: O 
5 kHz SW: O 
HI/LOW SW: HI Counter rear ANT. 144.400 MHz 
13.8V DC panel} TERM. 
MODE SW: © 
SEND/REC. SW: SEND 
MR SW: OFF 


each item to check for 


abnormal oscillation 
or operation 


2) MODE SW: 
77 | EE ER 
3) MHz SW: 7 
MODE SW: © 
4) MODE SW: @ 


5) MODE SW: S 
M SW (NON-LOCK): 
ON 
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ADJUSTMENTS 


| Measuring point | Measuring point 
Condition Reference 


Shift and | 6) MHz SW: 4 Counter rear ; 147.000 MHz 
memory MODE SW: M (green) panel Sih, Check that LED's Confirm 
shift indicate “7,000”. 
(cont.) 
Confirm 
Per eaeie| MR SW: ON 147.000 MHz 
Check that LED’s Confirm 
indicate “7,000”. 


UT ey, Denlean hess 


3. RX Adjustment (See Fig. 3a-b for EE 


| Measuring point | point 
Condition Reference 


Oscillo- TX.RX TX.RX | L29,30 | Adjust for a maximum 
scope 
(Detector) 


gain and for a waveform 


se 
TX.RX | L34,35| MAX. 
Repeat proce dure two 
or three times. 
5. Discrimin-| 1) SSG OUTPUT: 0 dB AF VTIVM TX.RX 
ator (O.5uV) 
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1. Initial 1) POWER SW: ON 
controi HI/LOW SW: LOW 
SETTING | wR SW: OFF 
MODE SW: S 
MHz SW: 5 
100 kHz SW: 9 
10 kHz SW: 5 
5 kHz SW: O 
SUBTONE SW: OFF 
REMOTE SW: ON 
SEND/REC. REC. 
SQUELCH VR: MIN 
EXT. SP terminal. 
AF VTVM (8Q) 
Oscilloscope 
1) ANT terminal: 
SWEEP GEN. 
Oscilloscope VERT.GAIN: 
MAX 


2. Helical 
block 


as shown at_ right. 


CAUTION: 
Do not 
attempt 
adjust- 
ment 
without a 
Sweep 
Generator 


Adjust L29 and L30 for 
a maximum waveform. 
Adjust L31, L32 (a.b.c) 
and 133 for proper 
bandwidth and optimum 
waveform. 


Adjust L29 and L30 
waveform is & ffected 
as shown below. 


1) REMOTE SW: OFF 
ANT: SSG 
(DEV.: 5 kHz. MOD.:: 
1 KHz 
SSG OUTPUT: 


Approx. 10dB (2yuV) 
AF GAIN: OBS V/8Us 


Adjust SSG for correct 


frequency and optimum 
waveform. 


ADJUSTMENTS/PC BOARD ALIGNMENT AND 


With a signal received 
at each channel. set AF 
GAIN for 0.63V/8. 

Next turn the SSG and 
measure’ the _ noise. 


S/N 20 dB 


| Measuring point | Measuring point 
Condition Reference 

7. SQUELCH]| 1) SSG OUTPUT: OFF Oscillo- Critical point 

SQUELCH: scope or 9:00~ 11:00 Confirm 

threshold ON speaker 
2) SSG OUTPUT: —dB When signal is pllied, 
(0.25pnV) squelch should open. Confirm 
SQUELCH: threshold 


6 S/N 
(Signal 2) MHz SW: 4 
to Noise 100 kHz SW: 0 AF VTVM Confirm 
ratio) 10 kHz SW: O 
(—6dB 
0.25uV) 
ae MHz SW: 7 
100 kHz SW: 9 
ae kHz SW: 9 
4) MHz SW: 5 
10 kHz SW: 9 
SSG OUTPUT: 40 dB 
ia ea 
PC BOARD ALIGNMENT AND TEST POINT LOCATIONS 


PLL Unit (X50-1380-10) 


{S) fo fo fe 


VR2 VR3 VR4 VRS 


L2 L3 L4L5 


SSS 
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PC BOARD ALIGNMENT AND 
TEST POINT LOCATIONS 


TX, RX Unit (X44-1320-10) 


RF|l @ «@DRB 2 28 
FIB RFO 


TP2e8 


ESMEIOR EI iniEI2 


Oo 


S\ {q|©|O|© 


BS 
D 


TEST AND ALIGNMENT SET-UPS 


1. PLL Adjustments 2a. TX adjustments 


High-Z 
Frequency counter 


13 Pa 

oo 

TPITP2 9 ope 
Treo 0 


UP tahR2 


Ue er Tee 
TP6, TP4 
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High-Z 
Frequency counter 


TEST AND ALIGNMENT SET-UPS 


: j nt ; ‘ 
2b. TX adjustments Ppa hae 2c. TX adjustments 
Powsta Miete 12. ABNORMAL OSCILLATION 


Frequency Counter DC Power Supply 


Oscilloscope Load and Power Meter 


Linear Detector vais DC Power Supply 
tale eel aa Bes 00 


— ap OGD 


Ter TTT TT EL} 


5. POWER 
6. RF METER Directional Coupler 
7. LOWER POWER ie 
8. 115V 
9. FREQ. CHECK ANT 
3. SHIFT AND MEMORY SHIFT é 
Audio VTVM : 
Audio Generator 13.8V DC rer 
LA : | el LL] | | TEL 
, © 
VRI 
VR2 c 
Oo 
TU LJ UU 
MIC 
2d. TX adjustments 3a. RX adjustments 
10. PROTECTION 
Load and Power Meter 2 HELICAL 
Sweep Generator Oscilloscope 


DC Power Supply 


Detector 


3b. RX adjustments 


Oscilloscope 


IF 
S METER 

. DISCRIMINATOR 
S/N 

. SQUELCH 


NOTARY 


DEV: 15 kHz 
MOD: 1 kHz 


[Tel {TT TT TET} 
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LEVEL DIAGRAM 
RECEIVER SECTION 
TX-RX UNIT (X44-1320-10 ) 


RF 145.950MHz ist IF 10.7MHz end IF 455KHz 


-6dB 10dB 5dB 13dB 70dB OdB 42dB 23dB 27dB 24dB 4748 


ANT | 1101 C74 


SPE10.7MA5 
CFT455F2 


O.UZuF (Audio section 1F) 


ssc © i PLL UNIT 


To measurement point 


a -1 
fe: 146.0 MHz fs: 1 kHz TX-RX UNIT (X44-1320-00) ee 80°00) 
MODE: +5 kHz DEV. ; 
2nd IF 455KHz 


76dB 79dB 109dB 100dB 102dB 120dB 90dB 116dB 
Red IF AMP 
L18 Q17 
R108 C80} 50mv 


5 O AO 


eee Q15 | [FAMPIQIG 


J 


TRANSMITTER SECTION 


1.5mV 0.25mV 1.0V 0.35V 0.65V 0.55V 0.4V 
Osc BUFF 
Q2 Q3 
C39 
r% 
ci9 
1.5V 
0.6V 3.5V 1.2V 4.0V 37V 36V 


Condition 
TX setting 
146.0 MHz 
HI 


146000MHz 
26Ww 
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uPC78LOBA 


ai 
ie 


INPUT 
TT 2: OUTPUT 
Ad 3: GND 
2SK30A(GR) 2SA496(Y) 
: 8 X54- 1440-10 
o c 
G € 
3 ie 
2SK19(GR) 2SC460(8) | 
or am ocececen: 
Cc L_] 
G E ; 
ps | z al 
2SA1015(Y) 3 elistialali2l tro] 9] 
2SC1345(E) = 
2SC1815(Y) | 
2$C1923(0) SK74(L) de 
2SC1959(Y) 3 fi 
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Gi D rial | 
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TC50228P ee 
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14131211 09 8 
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a ii 
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B 
EC 
Er 
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SL 2 S IC7T~9 :TCSO22BP DI~13,15~22 :|N6O 
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Jada 
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) 


TX OFFSET 
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NNN 
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mu-@-s-O 


REMOTE 
SOCKET 


SCHEMATIC D 


SP 
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a 
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4 st 


ia 
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Ae 
R92 12K 


Y) 


R93 56K T ™ 


| 
w 
R85 33K 


RIO] 22K 


19999999 | | 


— 


62,47 10V 
3, 


U5] U4 7 
10 Fo Fo 
(fu doit. 
Aara i 
fs Tot 
Pt 20 Tots 
sam hin 
Py 22 ott 
ry 2s fo 
PT Pot 
ts toll 
Aaa ie 
(Gal aie 
ii od fg ee 

ses 


012011 01009 08 ‘ 
VSS Lo FIN FY Fo Al 


P33 P32 P31 PIOP23F 


913919 95 916917! 
6380 il 


Q1~3,4,5, 13,14, 
+ 28C1815 (9 
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LEVEL DIAGRAM 
RECEIVER SECTION 
TX-RX UNIT (X44-1320-10 ) 


RF 145.950MHz ist_1F 10.7MHz znd IF 455KHz 
TP5 
-6dB 1048 5dB 13dB  7dB OdB 428 23dB 274B 24dB 47dB 
SNE MET ae e 


SPE10.7MA5 
CFT455F2 


4 


0.UZyF (Audio section 1F) 


PLL UNIT 


SSG To measurement point (X50 1580-0 
fe: 146.0 MHz fs: 1 kHz TX-RX UNIT (X44-1320-00) tO oan 
MODE: +5 kHz DEV. ; 


76dB 79dB 109dB 100dB 102dB 120dB 90dB 116dB 


Qi7 


L18 
R108 C80] SOmvV 


5 O AO 


Q 

[e) 

N 
-_—_— 


iF AMP 


aa TFANPIONG 


TRANSMITTER SECTION 


1.5mV 0.25mV 1.0V 0.35V 0.65V 0.55Vv 0.4V 


Q15 


Q2 Q3 
C39 
10.7MHz C19 
1.5V 


0.6V 3.5V 1.2V 4.0V 37V 36V 


ANT 
SON 


Condition 
TX setting 
146.0 MHz 
HI 


146000MHz 
26W 


4 
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aes SCHEMATIC DIAGRAM 


3 INPUT 


T > OUTPUT MIC (3000) 1 SO REMETER MIC CONNECTHR ‘TATOGIAP =. Q18 22, 28,29, Di~s, :1S2208 D23 :XZ-088 Voltage measure condition. Power supply voltage. 13.8V Receive section.no input signal. squeich min 
= (8A) Q2,3,10~17 :2SCIBIS(Y)  06,1346,21,24,2628,31,22:1S1555 D025 -WZ-100 MODE §$ Transmitter section. 50S.Load HI position 
eel a LZ | WBTON ‘2SC460(B) Q23,24 :2SC496(Y) D7 'M1402 D27 :XZ-064 M-BUCKUP ON ( ) ‘ Transmitter voltage 
2SK30A(GR) 2SA4961Y) TOUCH a so.v0, son fo) em Gri SW 04,5 :2SKI9(GR) Q25 :2SA10I5(Y) De 182588 D29 :CROZAM-2-! Frequency 146.000MHz 
LY 4, 28,8,9:3SK74(L) — Q27_—:2SC1959(Y) 9, II,12,17,18,19,20  :IN6O 030 VO6B 
‘oa mas BT :28C2538 Q26 :2SA496(Y) D22 2181212 DIO ‘ISSI6 
8 X54- 1440-10 } 
D =: _—_—__- -_—— 
Ss G 8 Dit “0 R68 62K R67 IK R66 82K CIOS 47P 
2SK19(GR) 2SC46018) nat ox ey eae Gigi gen Wise 
R86 22K —-AP3) 3.3K ,00) ISERe SS 470P 4707 470P 470P 
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STATIC AWARENESS 


Some semiconductors and custom IC’s can be damaged by 
electrostatic discharge during handling. This notice explains 
how you can minimize the chances of destroying such 


@ devices by: 
1. Knowing that there is a problem. 
| © [) 2 2. Learning the guidelines for handling them. 
ra) 3. Using the procedures, and packaging and bench 


techniques that are recommended. 


The following practice should be followed to minimize damage to S.S. devices. 


3. DISCHARGE PERSONAL STATIC BEFORE HANDLING 
DEVICE 


1. MINIMIZE HANDLING 


2 KEEP PARTS IN ORIGINAL CONTAINERS UNTIL 4. HANDLE S.S. DEVICES BY THE BODY 
READY FOR USE. 


baal 


5. USE ANTI-STATIC CONTAINERS FOR HANDLING AND 
TRANSPORT 


(\ 


8. HANDLE S.S. DEVICES ONLY AT A STATIC-FREE 
WORK STATION. 


9. ONLY GROUNDED TIP SOLDER-SUCKERS SHOULD 
BE USED: 

10. ONLY GROUNDED TIP SOLDERING IRON SHOULD BE 
USED. 


WARNING: INDICATES USAGE OF MOS DEVICE(S) 
WHICH MAY BE DAMAGED BY STATIC 
DISCHARGE USE SPECIAL HANDLING 


6. DO NOT SLIDE S.S. DEVICES OVER ANY FURFACE. CAUTION: SUBJECT TO DAMAGE BY STATIC 
ELECTRICITY 


[wail (From: Fluke model 1219A freq. counter manual.) 


7. AVOID PLASTIC, VINYL AND STYRAFORM IN WORK 
AREA. 
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GENERAL 


Semiconductors: 


Frequency Range: 


Frequency Synthesizer: 


Synthesizer Stability: 
Mode: 
No. of Channels: 


Operating Temperature: 


Power Voltage: 
Grounding: 

Antenna Impedance: 
DC Current: 


Dimensions: 


Weight: 


TRANSMITTER SECTION 


RF Output Power: 


Modulation: 


Max. Frequency Deviation: 


Spurious Radiation: 


Touch Tone Input impedance: 


Microphone: 


RECEIVER SECTION 


Circuitry: 


Intermediate Frequency: 


Sensitivity: 


Squelch Sensitivity: 
Pass Band Width: 
Selectivity (2 Signal): 
Image Rejection: 
Spurious Interference: 
Intermodulation: 
Audio Output: 


SPECIFICATIONS 


Transistors: 48 


FETs: 9 
ICs: 17 
Diodes: 89 


144.00 to 147.995 MHz 
Digital control of phase locked VCO 
Better than +750 Hz at 25°C 
FM 
800 
—20 to +50°C 
11.5V DC to 16.0V DC (13.8V DC standard) 
Negative grounding 
502 
Less than 0.5A in receive with no input signal 
Less than 6A in HI transmit 
(at 13.8V DC) 
161 mm (6-5/16”) wide 
61 mm (2-3/8") high 
230 mm (9-1/16”) deep 
1.75 kg (3.85 Ibs) Approx. 


High: 25 watts (min.) 

Low: 5 watts approx. (adjustable to 25 watts) 
Variable reactance direct shift . ~ 

+5 kHz 

Less than —60 dB 

6000 
Dynamic microphone with PTT switch, 5000 


Double superheterodyne 

1st: IF 10.7 MHz 

2nd: IF 455 kHz 

Less than 0.4 uwV for 20'dB quieting 

(Less than 1 ywV for 30 dB S/N) 

Less than 0.25 pV 

Better than 12 kHz at 6 dB down 

Better than 76 dB at 30 kHz of adjacent channel 
Better than 70 dB 

Better than 60 dB 

Better than 66 dB 

More than 1.5 watts across 8Q load (10% distortion) 


NOTE: The circuit and ratings may change without notice due to developments in technology. 
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INTRODUCTION/CONTENTS 


INTRODUCTION 


Your KENWOOD Model TR-7625 is an advanced 2-meter transceiver for amateur mobile, and optional fixed 
station operation. 


The TR-7625 features: 
vv Memory channel (simplex and repeater mode). 
yy Memory TX and +600 kHz repeater TX for repeater operation. 
vy 800 channel PLL circuit. 
yy Digital frequency display. 
yy Dual concentic frequency selector switches. 
yy PLL UNLOCK and ON AIR indicators. 
tv Subaudible ON/OFF switch (Encoder user installed). 
yy Powered tone pad connector with 9V DC on one pin. 
yy Pin Mic connector with 9V DC on one pin. 
ve TX HI-LOW (Power) switch. 


vy Having 25W RF output power. 
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GENERAL/CIRCUIT DESCRIPTION 


GENERAL 


The TR-7625 is a 25W, multi-channel (8OO channels) FM 
transceiver covering 144 ~ 147.995 MHz. 
built-in 


lf features a 
shift circuit and memory circuit, and 
provision for connection of an optional (micro-processor) 
remote Control. 


repeater 


PLL CIRCUIT BLOCK DIAGRAM 


OUTPUT 


35K74 


PLL CIRCUIT 


The TR-7625 employs a PLL circuit using SM5111A IC for 
programmable counter, reference oscillator, frequency 
divider and phase detector. Frequency division ratio, 
memory and remote indication functions are all controlled by 
BCD codes. 


Q15 


PLL 
35K 74 SMS5IIIA OUL 
10 Be cay she 
S$C1815 ORO 
owe 6k : 
EU ON 2SK30A 2SC460 
sO |e [x zc |= 
Fe m ft m m 
© bas © ba pa 
= vT . “ ) 
m < m t ¢ 
v a vt 7 vt 7 v 7 vt 7 
A 
OS 
Fig. 1 PLL Circuit 


CIRCUIT DESCRIPTION 


1. Phase Locked Loop 

The 130 MHz signal from Q27 passes through the 
buffer circuit Q28 and is then divided into a synthesizer 
output by Q11 and a loop output by Q12 respectively. 
The output from Q12 1s mixed with the local oscillator 
output, tripled by Q6, D21 and Q20 to obtain IF 
frequency. The IF output is amplified by Q19 and is fed 
to Q15 where the output is frequency divided as 
specified by the BCD code and compared with the 10 
kHz reference frequency (1/1024 of 10,240 MHz). 
The DC output thus obtained passes through the 
low-pass filter to control the VCO vari-cap Diode 
1S2208 D26. The output from Q26 controls the 
transmit frequency bandwidth. When the signal is un- 
locked, output is shutt off by Q17 and indicated by Q18. 
Q16 shuts off output when the rotary switch is between 
channel setting positions. 


Rx Tx Freq. | Simplex Output Osc Xtal Freq. IF Freq. 


144.00 MHz 133.3 MHz 43.7667 MHz 


145.00 MHz 134.3 MHz 43.7667 MHz 


145.99 MHz} 135.29 MHz 43.7667 MHz 


44.4333 MHz 


146.00 MHz 135.3 MHz 


147.00 MHz 136.3 MHz 44.4333 MHz 


147.99 MHz] 137.29 MHz 44.4333 MHz 


Table 1 Division and Frequency 


2. +5 kHz Circuit 

In the PLL circuit, the reference frequency is controlled 
in 10 kHz steps. The +5 kHz signal is controlled by 
varying the local oscillator crystal frequency vari-cap 
diode, so the frequency division remains unchanged 
even when the +5 kHz circuit is operated. 

The memory circuit also includes the same bit and func- 
tions even when the +5 kHz circuit Is operating. 


3. Shift Circuit 
Transmit frequencies can be shifted by changing the 
local oscillator crystal frequency, as shown below. 


144 and 145 MHz bands: 


[—] shift 43.5667 MHz 
[S] 43.7667 MHz 


The [+] shift is not available for 144 and 145 MHz 
bands, [S] occurs at the [+] position. 


146 and 147 MHz Bands: 


[—] shift 44.2333 MHz 
[+] shift 44 6333 MHz 
[S] 44 4333 MHz 


4. Memory Shift Circuit 
The memory shift (M) is a circuit to shift to the memory 
frequency during transmission. 


CONTROL UNIT 

Frequency settings are accomplished by the MHz, 100 kHz 
and 10 kHz rotary switches. The relationship between the 
frequency and frequency division is shown below. 


Frequency Frequency division 
144.000 MHz 200 
145.000 MHz 300 
145.990 MHz 399 
146.000 MHz 200 
147.000 MHz 300 
147.990 MHz SN) 


The local oscillator kHz order frequency can be (switch) 
shifted. Frequency division, set by the rotary switch, is stored 
in the latch IC’s 1, 2 and 3 by pressing the memory input 
switch. The output from the latch circuit is fed through IC's 
4, 5 and 6 in the selector circuit to the PLL circuit by pressing 
the memory call switch. When this switch is not pressed, the 
output is fed directly to the PLL circuit. Memory function is 
effected by latching each switch. The information from each 
switch is stored by pressing the memory switch. 

The stored information remains the same unless the memory 
switch is pressed once again. Selection of memory output 
and rotary output is accomplished by the selector circuit. A 
latched output is obtained by pressing the memory output 
switch. 

The signal to the PLL circuit passes through the LED driver 
Circuit and is digitally indicated by LED. 


LATCH 
TC 4035 BP x3 


MEMORY 
SwiTcH 


O ROTARY SWITCH OUTPUT 


SELECTOR 
TC 4019 BP 


SYNTHESIZE BCD CORD OUTPUT 


O MEMORY OUTPUT 


Fig. 2 Block Diagram of Frequency Memory Circuit 


CIRCUIT DESCRIPTION 


TRANSMITTER UNIT rious characteristics by the use of VCO voltage. The RF 
The microphone signal passes through the limiter amplifier power stage uses an M5/11 power module manufactured 
and FM modulates the 10.7 MHz oscillator. This is mixed by the Mitsubishi Electric Co., providing high reliability. 


with the local oscillator signal to obtain 114 ~ 146 MHz sig- 
nal. The (variable) B.P.F. provides excellent power and spu- 
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Fig. 3 Variable Transmitter Band Pass Filter Circuit 


RECEIVER UNIT 

The signal from the transmit/receive matching circuit passes 
through the diode switch and is fed to the 2-stage antenna 
tuning circuit, 3-stage herical tuning circuit and (MOS FET) 
RF amplifier. This signal is further fed to the mixer MOS FET 
where it is converted to a 10.7 MHz signal. The signal thus 
converted passes through the 2-stage filter and is fed to the f- 
2nd mixer where it is converted to a 455 kHz signa. The 2nd 
IF signal from the 455 kHz ceramic filter passes through the 
limiter circuit where it is converted to an AF signal by the 
ceramic discriminator. This signal is amplified by the audio 
power amplifier to drive the speaker. The receiver unit 
includes a noise amplification type squelch circuit. This 
circuit picks up the noise component in the squelch signal 
from the discriminator which is amplified and rectified to 
control the 1st stage AF amplifier. 

The characteristic of the discriminator is opposite that of 
conventional ones to permit connection of a remote control. 


C39 


OTO RF AMP 


DC+ 


f+ 


DC - 


Fig. 4 Discriminator Characteristics 


SPECIAL SEMICONDUCTOR DATA 


CAUTION 

SM5111A 

Electrostatic Breakdown Protection 

This item contains built-in input protection circuit to prevent 
a gate breakdown due to normal ambient static presence to 
protect the input circuit from damage due to high static or, 
voltage (in excess of permissible circuit limit), the following 
points must be observed: 

1. When the product is not in use, keep all terminals in 
contact with insulating material (this is done at the 
factory prior to shipment). 

2. Soldering iron, testing instruments and other tools 
should be grounded while in use. 

3. Do not insert or remove IC from the socket without tur- 
ning off the power. 

4. Do not apply signal voltage to the input terminal when 
power is OFF. 

5. Do not apply a voltage exceeding the power voltage to 
the input terminal. 


OPERATING SYSTEM 

This product has been developed with C MOS LSI used for PLL 
circuit. As shown in the block diagram in Fig. 1, it consists of 
OSC: reference oscillator circuit, DIVIDER: reference fre- 
quency dividing circuit, PC: programmable counter, PD: 

phase comparator, and INV: inverter. A high accuracy feed- 
back type crystal oscillator circuit can be formed by adding a 
crystal oscillating element, resistor and capacitor between 
the QIN and QOUT terminals of the reference oscillator cir- 
cult. This also permits an external signal to be fed to the QIN 
terminal. 

The oscillator output is applied to the reference frequency 
dividing circuit where it is divided into the desired frequen- 
cies of fr1 (1/2028) and fr2 (1/1024) which are the 
reference signals for the digital phase comparator in the next 
stage. : 

The comparison signal (frequency f1) fed to the input ter- 
minal FIN of the AMP is amplified and wave shaped, then fed 
to the input of the programmable counter. The frequency 
“f1 is frequency converted (fpc) through the program ter- 
minals PO1 ... P33 (for example, when PO1 ... P33 = 1, the 
programmable counter output is 1/999), and is fed to the 
phase comparator where it is compared with the reference signal 
in phase so that a pulse signal, shown below, proportional to the 
phase difference between the two signal is fed to the output 
terminal DO. 


fpc Li Teles sas |S ee 
fr1, fr2 | | | | | | | | 


The table below shows the maximum operation limit and evi- 
ronmental conditions. If any of these values exceeds the given 
limits, it can be cause of damage to the product or deterioration 
of quality. 


VIN Vss < Vin < VoD 
Operating Temperature —30~ +70 


Storage Temperature 


Table 2 SM5111A Absolute Maximum Ratings 


TOP VIEW 
VDD P10 
FIN 1 P11 
QIN Pi2 
QouT P13 
Do 2 P20 
AMPIN [6 z Pat 
AMP OUT|?, ‘t P22 
FR2 P23 
FR1 P30 
F121N P31 
LD E32, 
VDD P33 
DATE CODE 


Fig. 6 SM5111A Pin Outline 


SPECIAL SEMICONDUCTOR DATA 


3SK74 


GATE 2 


SPECIFICATIONS 


VHF RF Amplifier (Mixer) 


Storage Temperature Tstc —5§.5 ~ + 1257C 


Maximum Specifications 


SOURCE 
TEST CONDITION 


Drain - Source Voltage Vosx Vois= — 3V. Vo2zs= 3V, lo= 500nA 


Fig. 7 3SK74 Outline 


Cut-Off Voltage (Gate 1) Vers Vos= 6V. Vo2zs=0, ln>= 500nA 


Cut-Off Voltage (Gate 2) Veos Vos=6V. Vois=0, Ip>= 500nA 


Gate Leak Current (Gate 1) Iciss Vos=0, Vois=+10V. Vezs=O 
Gate Leak Current (Gate 2) Ic2ss Vos=0, Vo1s=0, Va2zs= +10V 
lyfsi Vos= 6V. Ve2s=3V, 1o>= 10MA. f= 1.0 kHz 


Cass Vos=6V, Ve2s= 3V. lo= 10mA, f= 1.0 MHz 


Vos= 6V, Vc2s= 3V. lo= 10mA. f= 1.0 MHz 


Maximum Rating of M57712H 
(TA = 25°C, unless otherwise noted) 


Electrical Characteristic of M57711 
(TA = 25°C unless otherwise noted) 


Symbol 


Operating 
DC 


Operating 
Temperature 


Tc (OP) 


TSTG 


1. Input Terminal (RFI) 
Symbol 2. Power Supply of Drive Stage (DRB) 

3. Power Supply of Output Stage (FIB) 

Output f=144~ 148 MHz, Vcc= 12V | 30 | 34 | 4. Output Terminal (RFO) 

Power Pin=0.15W, Zo=Zt= 500 5. GND 

Total - f=144~ 148 MHz, Vcc= 12V 

Efficiency Pin=0.15W, Zg=Zi= 502 Fig. 8 M57712H Outline 

ae } f=144~ 148 MHz, Vcc=12V er 

aa logn Pin=0.15W, Zc=Zi= 502 
Radiation 


Greater than 
3rd Harmonic 


Radiation 
f=144~148 MHz, Vcc=12V 


Input 

VSWR Pin=0.15W, Ze=Z_= 502 
Output 3 f=144~ 148 MHz, Vcc=12V 
VSWR rede Pin=0.15W, Z¢=Zt= 502 


f=144~ 148 MHz, Vcc= 12V 
Pin=0.15W, Ze=Z_= 502 


OUTSIDE VIEWS 


Knob (SQU) LED LED Front Glass S-Meter Push Knob 
(K21-0717-04) (B100-0615-04) (B31-0616-05  (K29-0712-04) 


Knob (VOL) 


(K21-0724-04) 
Push Knob 


(K29-07 13-04) 


5P Metal SocketzKnob 
(EO06-0552-05) 

4P Metal Socket 
(EO06-0453-05) W.T. 


Channel Knob (A) 


Knob (Mode) 
ana (K2 1-073 1-03) 
Knob MHz Channel Knob (B) Push knob Power switch 
(K23-0718-04) (K21-0733-03) (K29-0713-04) (S36-2402-05) 


Hook 

(J19-1315-04) 
M-Type Receptacle Heat Sink 
(E04-0152-05) (FO1-0731-05) 


2P Connector 
(EO6-0252-05) 


24P Connector 
({E08-247 1-05) 


Phone Jack 
(E11-0003-15) AP Socket 


(E08-047 1-05) 


Slide Switch 
(S31-1402-05) 


INSIDE VIEWS 


TOP VIEW 


TONE Unit . RE Power Module 
(X52-1110-51) (T) TX-RX Unit 


(X52-1110-62) (W) (X44-1320-10) 
ra . 


pes 


Low Power Adj Protection Adj RF-Meter Adj 


BOTTOM VIEW 


Control Unit 
(X54-1440-10) (K) 
(X54-1440-6 1) (W), (T) 


PLL Unit 
(X50- 1580-10) (K) 
(X50- 1580-61) (W), (T) 


PC BOARD 


m TX-RX UNIT (X44-1320-10) 


TONE UNIT (X52-1110-51) T TYPE 


Qt,2 


10 


ANT C101 10P 
(son) 


7 Otf CioS 
IFC 10° 
Q101 5 w 
M57712H r 


VR101 SOKIB) 
SQ VOL 


BA 
EB 
8 


Q102 
: 2SD235(Y) 


a :TATOG1AP Q18~22,28,29 Di~5,  :1S2208 D23 :XZ-088 
Q2,3,10~17 72SC1815(Y) 6,15~16,21, 24,26, 28,31,32,102 -1SI555 D25 =: wZ-100 
72SC460(B) Q23,24 -2SC496(Y) D7 IMI 402 D27 : XZ-064 
Q4,5 :2SK19(GR) Q25 [2SA10I5(Y) Ds 7182588 D28 : CROZAM-2-1 
Q6,8,9 -3SK74(L) Q27 >2SC1959(Y) D9,11,12,17,18,19,20 :iN6O D29 : ISSI6 
Q7 72SC2538 Q26 -2SA496(Y) D22 st2l2 DIO : Issié 
2SA1015(Y) 
2SA496(Y) 2SC458(B) 2SC1815{Y) 
2SC496(Y) 2SK19(GR) 2SC460(B) 2SC1959(Y) 


G 
aS 
2SD235(Y) 3SK74(L) 2SC2538 M57712H 

> G2 
oot SBR See 01 as | 

cs SO! R7 100K 4 f 4 Ss E Cit pases SD 

sly, te we cB BC O 

ae x 0039 B 


> 280456 (B) 


PC BOARD 


@ PLL UNIT (X50-1580-10) 


EXT 
POWER SUPPLY 
FUSE DC 13.8V 


(*b 


REMOTE SW 


ON OFF OFF MEMO 
O—O 


SP 


EXT SP 
(4o0r BN) 


He) 


c102 


VRIO1 SK(A) 


nN 
S3 
om 
oa 
7) = 8s 4s T9 
ND 
os 
ro 
‘ =| 
XN 
= 
Q1~3,4,5, 13,14, 16, 18,21, 22 Q25 :AN315 
2SK30A(GR) uPC78LO8A 2SK19(GR) 2SC460(B) > 2801815 (Y) Q26 0 :2SKSOA(GR) 
Q6 :25C460 (B) Q27 = :2SK19(GR) 
ae Q11,12 > 3SK74 (L) Q29 =: UPC78LO8A 
“e 5 Qi5  :SM5IIIA Di~s 182588 
D : <=) Cc Qi7 >28C1345(E) D6~10 ‘1SV53A 
ac E SM5111A Qis : TATO60P Dit~20 181555 
apa { 1: INPUT D eee 20,28 :2SC1923(0) D21 1SS16 
2: OUTPUT vx Von BS Fio Q23, 24:2SC2240(GR) D23~24 :1$2588 
2SA1015(Y) Hol 3: GND Fw @ BP D25 :WZ-040 
2SC1345(E) ele On & Pie D26 ~—-:1$ 2208 
2SC1815(Y) car Ps 3 
28018230) 3SK74(L) AN315 TA7060P pb & = 3 HPs 
2SC2240(GR) aw 2 2 ire 
Ge a | ame our'T, - a "Pee 
: AN 3}5 | Fre 3, = a [17] Pes 
5 = ; Ls rs } Fri ‘9 ys] Pao 
= Gs OD sek ‘i Vy Fiz in ‘a {) Ps 
C i| | | Lo fy 4) Pse 
W 1 U \ Vey is P33 
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PC BOARD 


@ CONTROL UNIT (X54-1440-10) 


Yor male er 
ROOD ORDBAAS 


ve my cone 


% 
‘ 


Feegoggedoes 


TC5022BP 3 
2SA1015{Y) ‘ TC4019BP 1Ci~3 > TC4035BP Qi~7 :2SC1815(Y) 
2SC1815(Y) FS-7806M TC4081P TC4035BP 1C4~6 :TC4019BP Q7 :2SA1015¢Y) 
Pee Ex Aananaicole REIS{ATISNEAIIIOS IC7~9  :TCSO22BP DI~13,15~22 :1N6O 
C ig zal 1C10,11 = TC4081P:3/4 p23 11S1555 

: Pe oer er 1C10, 11 Maeda D24 : W280 
Be eNO 1234567 Ici2 :FS-7806M 25 :TLG-205 
Put p26 :TLR-205 
D27~30 :5130K 
J25-2668-04 (Indicator) J25-2664-04 (Switch) 


R1i01_,,, 100 1W 


12 


PARTS LIST 


NOTE: 3. Resistance value 
Except special types (example’ cement, metal film, etc.) resistors are not detailed 
in the PARTS LIST. Refer to the schematic diagram of the PC board illustration 
for value. Resistors not otherwise detailed are carbon type (1/4 or 1/8W). jails 
Order carbon resistors according to the following example: J) @ 
A carbon resistor’s part number is RD14BY 2E222J. 

1. Type of the carbon resistor 


—+ means 22 x 10? = 22008) (2.2k(2) 


Significant figure Multiplier 
Example: 

221 >= 2202 

222 3 2.2kQ 

223 — 22kQ 

224 = 220k2 

225 > 2.2MQ 


—<c—- 


RD14BY RDt4cy 


2. Wattage 
1/4W — 2E 
1/8W — 2B 


GENERAL 


vy : New parts 


CK45B1H221K 
CC45SL1H181J 


V30- 1043-06 
V04-0046-05 
V11-0171-05 


A01-0734-13 
A01-0735-03 
A20-2345-05 
A20-2347-03 
A20-2346-03 
BO5-0707-04 
B10-0615-04 
B31-0616-05 
B30-0802-05 
B30-0803-05 
B30-0106-05 
B42-1660-04 
B46-0058-00 
B50-2639-00 
B50-2641-00 
B50-2640-00 
E04-0152-05 
E06-0453-05 
E06-0552-05 
E07-0451-05 
E07-0551-05 
E06-0252-05 


Description 


Ceramic 
Ceramic 
Ceramic 
Ceramic 


+0. 5pF 
+80% — 20% 
+10% 

+5% 


Power module M57712H 


Transistor 


2SD235 (Y) 


Diode SR3AM-2 


MISCELLANEOUS 


Case (A) 

Case (B) 

Die cast panel (Front) 
Die cast panel (Front) 
Die cast panel (Front) 
Speaker grill cloth 
Front glass 

Meter 


‘Pilot lamp (white) 


Pilot lamp (Blue) 
Pilot lamp (Small) 
Sticker 

Warranty card 
Operating manual 
Operating manual 
Operating manual 
M type receptacle 


4P metal socket (MIC) 
5P metal socket (MIC) 


4P metal consent 
5P metal consent 
2P connector (Jack) 


(K) 
(K) 
(K) 
(W) 
(T) 


(W) (T) 
(K) 
(W) (T) 
(K) 


Re Me MM Ye 


E08-0471-05 
E09-0471-05 
E09-0203-25 
E11-0003-15 
E12-0061-05 
E23-0043-04 
E23-0015-04 
FO1-0731-05 
FO5-8021-05 
F20-0078-05 
F29-0014-05 
G02-0505-05 
G11-0054-14 
G13-0616-04 
G13-0617-04 
HO1-2615-03 
HO1-2616-03 
H10-2519-02 
H10-2501-03 
H20-1408-03 
H25-0049-03 
H25-0079-04 
H25-0103-04 
J13-0029-05 
J21-2608-03 
J51-0006-15 
J61-0019-05 
K21-0724-04 
K21-0731-03 
K21-0732-03 
K21-0733-03 
K21-0741-03 
K23-0717-04 
K23-0719-04 
K29-0712-04 
K29-0713-04 
N99-0304-04 
$31-1402-05 
$36-2402-05 


$40-2409-05 


4P socket (TONE PAD) 
4P plug (TONE PAD) 
2P connector (Plug) 
Earphone jack 

Phone plug 

Antenna ground lug 
Earth lug 

Heat sink 

Fuse (8A) 

Insulationg plate 
Insulating washer 

“D” spring knob 
Insulating cushion x 2 
Cushion (A) x 2 
Cushion (B) 

Carton (K) (W) 
Carton (T) 
Packing fixture 

Styren foam cushion 
Protection cover 
Accessory bag 
Polytylene bag (MIC) 
Polyetylene bag (Cord) 
Fuse holder 

C type angle 

Snap-lock x 2 

Vinyl tie 

Knob (Outside) 

Knob (Mode) 

Knob channel (A) 

Knob channel (B) 

Knob mode (W) (T) 
Knob 

Knob MHz 

Knob push (square) x 2 
Knob push (circle) x 3 
Hex. socket screws X 4 
Slide switch (remote) 
Power switch 

Push switch (M) 


PARTS LIST 


CEO4W1C470 Electrolytic 47uF 16WV 


(oa Mle na 
marks 


$40-2404-05 Push switch (MR) 


$40-2403-05 Push switch SUB, HI/LOW oe CC45CH1H220J Ceramic 22pF +5% 
(W) HI/LOW C50 CEO4W1A470 Electrolytic 47uF 10WV 

T07-0201-05 Speaker (82) C51~53 | CK45F1H103Z Ceramic 0.01nF +80%—20% 
T91-0310-05 Microphone (K) C54 CK45B1H102K Ceramic 0.001uF +10% 

= T91-0302-05 Microphone (W) C55 CEO4W1C1010 Electrolytic 100uF 16WV 

= T91-0301-05 Microphone (T) C56,.57 | CC45SL2HO70D Ceramic 7pF +0.5pF 

= W01-0401-04 Wrench (Hex) C58,59 |CC45SL2H680J Ceramic 68pF +5% 
X44-1320-10 TX-RX unit C60,61 CC45SL2H390J Ceramic 39pF +5% 

= X50-1580-10 PLL unit (K) C62 CC45SL2H100J Ceramic 10pF +5% 

= X50-1580-61 PLL unit (W) (T) C63 CC45SL2H180J Ceramic 18pF +5% 
X52-1110-62 TONE unit (W) C64~66 | CK45F1H103Z Ceramic 0.01uF +80%—20% 
X52-1110-51 TONE unit (T) C67 CC45CH1HOR5C Ceramic O.5pF 1-025 pr 
X54-1440-10 CONTROL unit (K) C68 CC45CH1HO20C Ceramic 2pF +0.25pF 
X54-1440-61 CONTROL unit (W) (T) C69 CK45B1H102K Ceramic O0.001nuF +10% 


C70 CK45F1H103Z Ceramic 0.0iuF +80,—20% 
C7al CC45CH1H330J Ceramic 33pF +5% 
C72 CC45RH1HO70D Ceramic 7pF +0.5pF 


TX-RX Unit (X44-1320-10) C73 CC45LH1H150J Ceramic  15pF +5% 


C74 CC45CH1HO50C Ceramic 5pF +0.25pF 
Ref. No. Parts No. Description 
marks 


C76 CC45RH1HO70D Ceramic 7pF +0.5pF 

G77, CK45F1H103Z Ceramic OMe  — atef6), Zor, 
CWA CK45B1H102K Ceramic 0.001uF +10% 

Cer CM93F2A080D Mica 8pF +0.5pF 

C83 CC45SL1HO10C Ceramic 1pF +0.25pF 
C84 CC45CH1H220J Ceramic 22pF +5% 

C85 CC45CH1HO20C Ceramic 2pF +0.25pF 
C86 CC45CH1H180J Ceramic 18pF +5% 

C87 CK45F1H103Z Ceramic 0.01 nF +80,—20% 
C88 CK45B1H102K Ceramic 0.001unF +10% 

C89 CK45F1H103Z Ceramic 0.01pF +80,—20% 


C75 CC45CH1H220J Ceramic 22pF +5% 
CAPACITOR 


CK45F1H103Z 
CK45B1H102K 
CS15E1VORIM 
CEO4W1A470 

CK45F1H103Z 

CEO4W1C100 
CEO4W1E4R7 


Ceramic 0.01 uF +80,—20% 
Ceramic 0.00inF +10% 
Tantalum 0O.1uF 35WV 
Electrolytic 47uF 1OWV 
Ceramic 0.01 uF +80,—20% 
Electrolytic 10uF 16WV 
Electrolytic 4.7uF 25WV 


CEO4W1A470 Electrolytic 47uF 1OWV 

CEO4W1HO10 Electrolytic 1uF 50WV C90 CC45CH1HO50C Ceramic 5pF +0.25pF 
C11 CQ92M1H103K Mylar 0.01pF +10% C91 C91-0405-05 Trough type capacitor 0.001 uF 
(E5\9) CQ92M1H393 Mylar 0.039uF +10% C92 CK45B1H221K Ceramic 220pF +10% 
Gis CK45B1H102K Mylar 0.001 uF +10% C93,94 CQ92M1H223K Mylar 0.022 uF +10% 
Cie CC45UJ1HO20C Ceramic 2pF +0.25pF C35 CK45F1H103Z Ceramic 0.01 uF +80,—20% 
C15 CC45TH1H100D =| Ceramic 10pF = +0.5pF C96 CK45B1H471K Ceramic 470pF = + 10% 
C16.17 |CK45B1H221K Ceramic  220pF +10% C97 CC45SL1H151J Ceramic  150pF +5% 
C18 CK45F1H103Z Ceramic 0.01nF +80,—20% C98 CC45CH1IH150J =| Ceramic = 15pF = ¢5% 
C19 CC45CH1150J Ceramic 15pF +5% (Eg) CQ92M1H223K Mylar 0.022uF +10% 

CK45F1H103Z Ceramic 0.01uF +80,—20% C100 | CC45SLIH330J = | Ceramic = 33pF 0 5% 
C21 CC45SL1H101J Ceramic 100pF +5% C101 CK45B1H471K Ceramic 470pF +10% 
€22 CK45F1H103Z Ceramic 0.01nF +80,—20% C102 CQ92M1H103K Mylar 0.01uF +10% 
C23 ~25 | CC45CH1H330J Ceramic 33pF +5% C103 CK45B1H471K Ceramic 470pF +10% 
C26,.27. | CK46F1H103Z Ceramic 0.01nF +80,—20% €104,105 CQ92M1H223K Mylar 0.022uF +10% 


C106 CK45B1H471K Ceramic 470pF +10% 
C107 CK45F1H103Z Ceramic 0.01: E S80) 20% 
C108 CQ92M1H153K Mylar 0.015uF +10% 


C28,29 | CC45TH1H150J 
C30 CK45F1H103Z 
CK45B1H102K 


Ceramic 15pF +5% 
Ceramic 0.0iuF +80,—20% 
Ceramic 100pF +10% 


C32 CE04W1C100 Electrolytic 10pF  16WV C109 | CC4SCH1H470J =| Ceramic = 47pF 0 $5 % 

G33 CC45CH1HO50C Ceramic 5pF +0.25pF C110,111| CK45B1H471K Ceramic 470pF +10% 
C34 CC45TH1HO80D Ceramic — 8pF +0.5pF C112 CQ92M1H472K Mylar 0.0047uF +10% 
C35 CC45CH1HOR5C Ceramic O0.5pF +0.25pF C113,114| CK45B1H471K Ceramic 470pF +10% 
C36 CC45TH1H120J Ceramic 12pF +5% C115 CQ92M1H102K Mylar 0.001nF +10% 
C37 CC45CH1HORSC =|Ceramic O.5pF +0.25pF C116 CQ92M1H473K Mylar 0.047uF +10% 
C38 CC45TH1H120J Ceramic 12pF +5% Gite CQ92M1H223K Mylar 0.022uF +10% 
c39 CC45CH1H270J Ceramic 27pF  +5% C118 CQ92M1H102K Mylar 0.001nF +10% 
C40 CK45F1H103Z Ceramic O0.01unF +80,—20% C119 CQ92M1H222K Mylar 0.0022uF +10% 
C41 CK45B1H102K Ceramic  0.001uF +10% C120 CQ92M1H393K Mylar 0.039uF +10% 
C42 CK45F1H103Z Ceramic O0.01nF +80,—20% C12) CQ92M1H392K Mylar 0.0039uF +10% 


C122 CQ92M1H103K Mylar O.01inF +10% 
C23 CS15E1VOR1M Tantalum  0.1uF 35WV 
C124 CQ92M1H333K Mylar 0.033uF +10% 
C125 CQ92M1H222K Mylar 0.0022uF +10% 
C126 CS15E1C4R7M Tantalum 4.7uF 16WV 


CK45B1H102K 
CC45CH1HO70D 
CK45F1H103Z 

CK45B1H102K 
CS15E1VR47M 


Ceramic 0.001ipF +10% 
Ceramic 7pF +0.5pF 

Ceramic 0.01 uF +80,—20% 
Ceramic 0.001nuF +10% 
Tantalum O47uF 35WV 


PARTS LIST 


ae Re- 


Electrolytic 3.3uF 


marks 


POTENTIOMETER 


CV27 CEO4W1H3R3 50WV 


c128 ~—- | CK45F1H103z Ceramic.. /O.01zE "+80. 20% 
vri2 | R12-1404-05 Potentiometer P6-S3NA 4.7K) 
C129. |CQ92M1H103K ‘| Mylar O.01nF +10% eed Aas Paes ae 
C130 |CQ92M1H332K | Mylar 0.0033uF +10% i Aisi adda i SN aA 
VR5 R12-0409-05 Potentiometer P6S3NA 2200 
C131 | CO92M1H273K | Mylar 0.027uF +10% 
25 aay rey dente Sete eit VR6 R12-5403-05 Potentiometer P6-S3NA 100kQ 
y M VR7 R12-4404-05 Potentiometer P6-S3NA 68kQ 


C133 
C134 
C135 
C136 
C137 
C138, 
C140 
C141 
C142 
C143 


CEO4W1C100 
CEO4W1A470 
CEO4W1C100 
CEO4W1A101 
CEO4W1A220 
CK45F1H103Z 
CEO04W1C220 
CK451H103Z 
CEO4W1C100 
CEO4W1A470 
C144 CK45F1H103Z © 
C145 C91-0405-05 
C146,147| CK45F1H103Z 
C148 CEO4W1C220 
C149 CK45F1H103Z 
C150,151) CC45TH1HO20C 
C155 CC45TH1HO20C 
C156 CC45F1H103Z 
C157 CEO4W1HO10 


16WV 
1O0WV 
16WV 
TOWV 
10WV 
+ 80,—20% 
16WV 
+ 80,—20% 
16WV 


Electrolytic 10uF 
Electrolytic 47uF 
Electrolytic 10uF 
Electrolytic 100uF 
Electrolytic 22uF 
Ceramic 0.01 uF 
Electrolytic 22yuF 
Ceramic 0.01 uF 
Electrolytic 10uF 
Electrolytic 47uF 10WV 
Ceramic O0.01inF +80%—20% 
Trough type capacitor 0.001uF 
Ceramic 0.01npF +80%—20% 
Electrolytic 22uF 16WV 
Ceramic 0.01nuF +80,—20% 
Ceramic 2pF +0.25pF 
Ceramic 2pF +0.25pF 
Ceramic 0.01inpF +80%—20% 
Electrolytic 1uF 50WV 


RESISTOR 
RS14GB3D3R3J Resistor (Metal Film) 3.32 


SEMICONDUCTOR 


Q1 V03-0039-05 IC TA7061AP 
02,3 V03-0079-05 Transistor 2SC460 (B) 
Q4,5 V09-0012-05 FET 2SK19 (GR) 
Q6 VO9-1002-56 FET 3SK74 (L) 
Q7 V03-2538-06 Transistor 2SC2538 ois 
C8,9 VO9-1002-56 FET 3SK74(L) 
Q10~ 17} V03-0079-05 Transistor 2SC460 (B) 
Q18~22| VO3-1815-06 Transistor 2SC1815 (Y) 
Q23,24 | V03-0336-05 Transistor 2SC496 (Y) 
Q25 V01-1015-06 Transistor 2SA1015 (Y) 
Q27 V03-1959-06 Transistor 2SC1959 (Y) 
Q28,.29 | VO3-1815-06 Transistor 2SC1815(Y) 
Q26 V01-0113-05 Transistor 2SA496(Y) 
D1~5 V11-0317-05 Varicap diode 1S2208 

D6 V11-0076-05 Diode 181555 

D7 V11-5260-16 Diode MI402 

D8 V11-0414-05 Diode 1S2588 
D9,11,12 | V11-0051-05 Diode 1N60 

D10 V11-0374-05 Diode 1SS16 
D13~ 16] V11-0076-05 Diode 1$1555 
D17~20| V11-0051-05 Diode 1N60 

D21 V11-0076-05 Diode 181555 
D22 V11-1262-06 Varistor 1$1212 
D23 V11-4163-56 Zener diode XZ-088 

D24 V11-0076-05 Diode 1S555 

D25 V11-0247-05 Zener diode W2Z-100 

D26 V11-0076-05 Diode 1$1555 
D27 V11-4161-86 Zener diode XZ-064 Ww 
D28 V11-0076-05 Diode 1S1555 
D29 V13-0004-05 SCR CRO2AM-2-1 ke 
D30,31 | V11-0076-05 VO6B 1$1555 


R12-1404-05 


mG 
TC2 
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CO5-0062-05 
C05-0013-15 


Potentiometer 


P6-S3NA 4.7kQ 


TRIMMER 


Ceramic trimmer 6pF ECV1ZW6P 
Ceramic trimmer 20pF ECV1ZW20P 


COIL/INDUCTOR/CRYSTALQUARTZ 


L40-1021-03 
L40-1545-06 
L77-0710-05 
L33-0615-05 
L30-0005-05 
L31-0313-05 
L40-3391-03 
L40-1021-03 
L31-0344-05 
L31-0180-05 
L31-0267-05 
L34-0672-05 
L40-1021-03 
L34-0499-05 
L34-0452-05 
L40-1001-03 
L30-0504-05 
L34-0823-05 
L33-0025-05 
L34-0823-05 
L30-0503-05 
L34-0499-05 
L79-0442-05 
L40-6825-04 
L33-0026-05 
L34-0818-05 
L33-0025-05 
L34-0694-05 
L34-0812-05 
L79-0451-05 
L34-0812-05 
L34-0683-05 
L30-0289-05 
L71-0201-05 
L30-0289-05 
L72-0014-05 
L77-0327-06 
L40-1021-03 
L72-0309-05 


Ferri inductor 
Ferri inductor 
Quarts crystal 
Choke coil 
IFT 

IFT 

Ferri inductor 
Ferri inductor 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Ferri inductor 
VHF coil 
VHF coil 
Ferri inductor 
1FT 

VHF coil 
Choke coil 
VHF coil 

1FT 

VHF coil 
Ceramic discri 
Ferri inductor 
Choke coil 
VHF coil 
Choke coil 
Tuning coil 
Tuning coil 
Helical block 
Tuning coil 
Tuning coil 
IFT 


1mH 
150mH 
(10.7 MHz) 
15uH 


3.3uH 
1 mH 


1 mH 
364T 
3¢6T 
10uH 


563T 
iuwH 
5¢63T 


3064T 
455D 
6.8 mH 
1uH 
504T 
1TuH 


Monolitic filter 10F15A 


IFT 


Ceramic filter SFE-10.7 MA5 
Quartz crystal (10.245 MHz) 


Ferri inductor 
| corami filter 


E23-0046-04 
E23-0401-05 
$51-1404-05 


MISCELLANEOUS 


Relay 


Terminal (square) xX 16 
Terminal (circle) 


1 mH 
CFT-455F2 
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PARTS LIST 


PLL Unit (X50-1580-10) 


Aen: Re- 


Parts No. Description 


CQ92M1H103K 
CC45UJ1HO60D 


+10% 
+0.5pF 


0.01 uF 
6pF 


Mylar 
Ceramic 


CAPACITOR 


SEMICONDUCTOR 


C1~6 | CK451H103Z Ceramic. 0.0ipF +-80.—20% 

c7~12 | CJ45B1H102K Catena 0.001nF +10% Q1~5 V03-1815-06 Transistor 2SC1815 (Y) 
ae Coaecn Mio R te ere att One a6 V03-0079-05 Transistor  2SC460 (B) 
C14 CC45CH1H270J | Ceramic 27pF  +0.5% Ole Zan O9 100258 pa See As 
rs Gear iach eh een ae ees 013,14 | vo3-1815-06 Transistor  2SC1815(Y) 
C16 CK45F1H103Z Ceramic 0.01pF +80,—20% ctaeat  eeenntese ities Sens 
Cl7 CE04W1A470 Electrolytic 47 uF 1OWV pie MOSK [iael> Oe oe 
C18,19 | CC45LH1HOSOC |Ceramic 5pF +0.25pF Qi7 YET 2) EDS EID NE 
ns Fe an ee Fern iy) em Tow 18 V03-1815-06 Transistor  2SC1815(Y) 
C23 CEO4W1C1010 Electrolytic 100uF  16WV Q19 V30-0087-05 ue PNM.) 
C24~26| CK45F1H103Z Ceramic 0.01uF +80,—20% 20 VOS 1923-00 iransistr ees o les 
ee CeaeCETSaOT OR ce a oe Q21,22 | VO3-1815-06 Transistor  2SC1815(Y) 
ee eral dire ae eee. 023,24 | v03-2240-06 Transistor | 2SC2240(GR) 
C29 CEO04W1HO010 Electrolytic 1uF 50WV V30-0208-05 se AE IS 

C30 CK45F1H1032Z Ceramic’ -0.0)ukin 80, 20% ye9 006005 OEE SSIS NEN 
C31 CC45CH1H100D |Ceramic 10pF § +0.5pF ESM KS SISTERS E 
C32~35| CK45F1H103Z Ceramic sO0/04n EN 90,9 20% V03-1923-06 Tansistor 250197210) 
C36 CC45CH1HOSOC | Ceramic 5p F +0.25pF V30-1030-26 Ic CEU ct 
C37 CK45F1H103Z Ceramic 0.01nF +80,—20% V1-OS 14-05 Diode EA 

C38 CS15E1C4R7M Tantalum 4.7uF  16WV Varicap diode 1SVS3A 
C39 CS15E1A100M Tantalum 10uF | 10WV Be $1535 

C40 CC45CH1HOS5OC | Ceramic —5pF +0.25pF Unde 15S16 

C41 CC45CH1H270J |Ceramic 27pF  +0.5% D23,24 | V11-0414-05 Diode 1S2588 

c42 CC45CH1H220J |Ceramic 22pF  +5% V11-4161-56 Zener diode W2Z-040 
C43~53] CK45F1H103Z Ceramic 0.01nF +80,—20% V11-0317-05 Varicap diode_1S2208 
C54 CEO4W1E4R7 Electrolytic 4.7uF  25WV POTENTIOMETER 

C55 C90-0246-05 Ceramic 0.0ipF +10% = 

C56 CEO4W1C100 Electrolytic 10uF  16WV eee a oe 
C57 CK45F1H103Z Ceramic h0.01pRe a0 20% 
C59 CK45F1H103Z Ceramic 0.01nF +80,—20% ae COR BORTIOS a eR IETS § 

©6061 | CC46CH1H220J |Ceramic 22pF  +5% Peseta rs 

C62 CE04W1A470 Electrolytic 47uF  10WV 

C6364 | CK45F1H103Z Ceramic 0.01zF +80,—20% COIL/INDUCTOR 

C65.66 | CO92M1H332K | Mylar 0.0033uF +10% [34-0437-05 Chokercan 4 
C67 CQ92M1H103K Mylar O0.01unF +10% L77-0832-05 Quartz crystal 43,7667 MHz 
C68 CQ92M1H472K Mylar 0.0047uF +10% L77-0833-05 Quarts crystal 44,4333 MHz 
C69 CEO4W1HO10 Electrolytic 1pF 50WV L77-0834-05 Quartz crystal 43,5667 MHz 
C70 CQ92M1H332K Mylar 0.0033uF +10% L77-0835-05 Quartz crystal 44,2333 MHz 
C71 CEO04W1A1010 Electrolytic 100uF  10WV L77-0836-05 Quartz crystal 44.6333 MHz 
C72 CQ92M1H102K | Mylar 0.001nF +10% L40-1511-03 PerinductoraiS0/t 

C73 CK453B1H331K |Ceramic 330pF +10% L33-0605-05 Choke coil’. 47H 

C74 CQ92M1H472K | Mylar 0.0047uF +10% L32-0002-05 Oscillator col 

C75 CE04W1C1010 Electrolytic 100uF  16WV L34-0683-05 Tuning coil 

C76 CE04W1C100 Electrolytic 10uF  16WV 34-0820-05 TUnneeon 

C77 CE04W1A330 Electrolytic 33uF © 10WV L34-0683-05 qunme co 

C78 CQ92M1H303K Mylar 0.039nF +10% L77-0720-05 Quartz crystal 10,240 MHz 
c79 CEO4W1A330 Electrolytic 33uF © 10WV L40-2201-03 Foremcuctoraonn 

C80 CEO4W1A1010 ‘| Electrolytic 100uF  10WV L40-1091-03 pericindiciem iat 

C81 CQ92M1H104K Mylar 0.1 uF +10% L15-0016-05 Choke coil (Low frequency) 
C82 CEO4W1C4710 Electrolytic 470uF  16WV L40-1021-03 Femi inductomimi 

C84 CE04W1A470 Electrolytic 47uF  10WV L40-3391-03 Ferrinductor?3.auHi 

C85 CCASCH1HO70D |Ceramic 7p +0.5pF L32-0618-05 Decilintonced 

C86 CC45CH1H1503 |Ceramic 15pF  +5% 

C87 CC45CH1HO30C Ceramic 3pF +0.25pF SAE LA Saadeh he 

C88 CK45F1H103Z Ceramic O.O1pF +80,—20% E£23-0046-04 Terminal x 8 (square) 

C89 CE04W1C100 Electrolytic 10uF 16WV E23-0401-05 Terminal X 2 (circle) 

c90 CK45B1H102K Ceramic 0.001uF +10% 

C91 CC45CH1HO30C Ceramic 3pF +0.25pF 

c92 CC45UJ2HO20C_ | Ceramic —_1pF +0.25pF 

C93 CC45CH1HO80D Ceramic 8pF +0.5pF 


16 


PARTS LIST/PACKING 


CONTROL UNIT (X54-1440-10) 


C1 
C2 
R1,2 
R3~5 
R6 
01~6 
Q7 
IC1~3 
IC4~6 
IC7~9 
1€10,11 
1C12 


Parts No. 


CEO4W1C4700 


CEO4W1A470 
R90-0514-05 
RS90-0516-05 
R90-0515-05 
V03-1815-06 
V01-1015-06 
V30-1006-46 
V30-0232-26 
V30-0232-76 
V30-1006-36 
V30-1025-26 


CAPACITOR 


Electrolytic 47uF 
Electrolytic 47uF 


Resistor block 10k x 7 
Resistor network 
Resistor block 10k x 4 


Transistor 
Transistor 


2SC1815 (Y) 
2SC1015 (Y) 
TC4035BP 
TC4019BP 
TC5022BP 
TC4081BP 
FS7806M | 


16WV 
1OWV 


D1~22 | V11-0051-05 
D23 V11-0076-05 Diode 

D24 V11-0307-05 Zener diode 
D25 V11-3162-86 LED 

D26 V11-3162-96 LED 
D27~30! V11-4161-66 LED 

S1 $29-1406-05 
Sy $29-1408-05 
$2 $29-1405-05 
$3 $40-2405-05 
S4 $29-4402-05 


Diode 1N60 


181555 
WZ-150 
TLG205 
TLR205 
513 OK 
Rotary switch (1 MHz) 

Rotary switch (1 MHz) 


Push switch (Ok, 5k) 
Slide rotary (for shift) 


ACCESSORIES SUPPLIED 


1. Dynamic microphone equipped with 
b-pin, plugin 19 1-63 10-O5)-(K) © gece 
4-pin plug (T91-0301-05) (T) 
4-pin plug (T91-0302-05) (W) 
2. Mounting bracket (J21-2608-03)................ 
3. Mounting hardware 
Hex. head screw (N99-0304-04) .................. 
Screws, 6 mm diameter (NO9-0008-04)..... 
Flat washers, 6 mm diameter 
(NE Sel OGOr4'6) ott eee ttn weet eed cee 
Lock washers, 6 mm diameter 
INST 6-0060-4.1.) eee n ee eee 
Nuts, 6 mm diameter (N14-O009-04) ........ 
Amo hapstOCks(3.51-OO06-115) ae eeeen eee 
ox ie] Stay Pa aan ee RE eae that CAR ne IY Oe 9 a 
6. spare tse 4AWFO531 031-05). ae. 
7. DC power cord with plug and fuse............. 
8. Phone plug (E12-0001-05) 
Tone pad plug (EG9°047 1-05) 25. mates e.: 
. Operating manual (B50-2639-00) (K) 
(B50-2641-00) (W) 
- (B50-2640-00) (T) 


o 


K 
Ww 


Rotary switch (1000 kHz, 10 kHz) 


TONE UNIT (X52-1110-50) (T TYPE) 


(X52-1110-61) (W TYPE) 
C1 


CD45B1H102K Ceramic 1000pF +10% 
CE04W1C2200 Electrolytic 22yuF 16WV 
C91-0433-05 Layer-built O.0O039uF +5% 

CE04W1C2200 Electrolytic 22yuF 16WV 
CE04W1H010 Electrolytic 1uF 50WV 
CK45B1H102K Ceramic 1000pF +10% 
CS15E1A150K Tantalum 15yF +10% 
CK45B1H102K Ceramic 1000pF +10% 
CS15E1A150K Tantalum 15uF +10% 


RESISTOR 


RD14CB2EO0OJ 


OO0O0Q 


Carbon +5% 


But 

R92-0616-05 Metal film 10kQ +1% 
R92-0617-05 Metal film 7.5kQ +1% 1/W 
RN14BK2E4703F | Metalfilm 470kQ +1% 1/W 
RD14CB2E102J Carbon 15kQ +5% 1/W 


SEMICONDUCTOR 


Transistor 2SC458 (B) 
Diode 1$1555 
Diode 181555 


POTENTIOMETER 


VR1 R12-2405-05 Semi-fixed resistor 5kQ wv 
VR2 R12-4403-05 Semi-fixed resistor 50kQ (T)* 
MISCELLANEOUS 


(W) 


PACKING 


4 pieces 
4 pieces 


4 pieces 


4 pieces 
4 pieces 
2 pieces 
1 sheet 


2 pieces 
1 copy 


Operating Manual 
B50-2639-00 (K) 
Styrene Foam Cushion B50-2641-00 (W) 
(H10-2501-03) B50-2640-00 (T) 


C-Type Angle 
(J2 1-2608-03) 
Polyethylene Bag (B) 
(H25-0079-04) \ 
Polyethylene j es 


Bag (A) (Cord) 
(H25-0103-03) 


Packing Fixture 
(H10-2519-12) 
Carton Case 
(HO1-2615-03) (K.W) 
(HO1-2616-03) (T) 


Polyethylene Bag with Accessories 
(H25-0049-03) 


Fig. 9 Packing 
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Case removal 


(1) 


(2) 
Switch Mounting Bracket 
(J21-2605-04) -3 each 
Push Switch 
(S40-2404-05) 
Push Switch M i 
(S40-2409-05) S 
me 
Push Switch 1 | 


(S38-2402-05) 


7 


Remove the bind screws (1 
Remove the upper and lower cases. 


NOTE: Short Screw § 


EXPLODED VIEW 


lad 


On 


* Bind screw 3 x 4 
N35-3004-45 


Fig. 10 Panel and Case Removal 


Die Cast Panel 


(A20-2345-05) (K) 
(A20-2347-05) (W) 
(A20-2346-05) (T) 


is) 
Push Switch 


Smail Pilot Lamp 
(B30-0106-05) 
Lamp Stopper 


(J21-2406-04) 1 each Ss 


y (S40-2403-05) 


Panel removal 
(1) Remove the knobs. 


(2) Remove screws @ ~ ©. 


Double Bushing 


0D haa (J42-0408-04) 
‘e 
a 


Knob Bushing 
(J42-0409-04) 3 each 


fas 


Potentiometer 
R19-9403-05 
oP 


5P Metal Socket (K) 
(E06-0552-05) 

4P Metal Socket (W), (T) 
(E06-0453-05) 


Disassembly of Front Panel 


‘ 
Masking Sheet é)) 
(F15-0623-04) . 
S-Meter 
(B31-0616-05) 


Meter Stopper 


(J21-2603-04) 1 each 


Fig. 11 Disassembly of Front Panel 


Poetntiometer 


TROUBLESHOOTING 


1. PLL CIRCUIT 


Check Voltage on TP8 


Q21,022 D25 
Defective 


OK 


Check for 


eee eae See: Rotary switch 
contacts. mulfunction. 
OK 
Check local oscillator Me pul eee hak 
OK 
NG 


VCO does not oscillate Q27~29 defective. 


Check MIX output. 


NG L18, C59, C60 or 


Check TA7O60P input. : 
C61 defective. 


NG Q19 TA7060P 


Check SM5111A input. Tr Peet 


NG No 10.240 MHz L17 or Q15 
oscillation. defective 
NG 
Poor VCO adjustment. Readjust D26. 


— 
o 


TROUBLESHOOTING 


2. TRANSMITTER SECTION 


No transmitter output, Lit 1. Check if rotary switch is stopped between contact. 
or abnormal power. 2. See troubleshooting for the PLL circuit. 
OK 
Rx-Tx unit power supply circuit is defective 
ON AIR lamp Lit (check T9 terminal). 
Check Q26~29 in TX-RX unit. 
Check C9, T9, FTB terminal voltage in Tx-Rx unit. 
Lit 
Over 


Abnormal RF meter 
deflection. 


vy 


Little or no deflection ; 
Meter malfunction. 


deflection 1. Check antenna cable connection. 
2. Check inner wiring of antenna connector. 


~ Voltage level of No voltage . Check TP1 level TX-RX unit. 
TP2 and Q101 in the . Check power supply voltage. 
Tx-Rx unit. . Check PLL output leve. 


Normal 


About 2.1W _ Check whether meter lamp is lit green. 
Confirm H! LOW switch setting. 


y 


Almost no power Antenna changeover diode (check D7 and D8.) 


Check Q101, FIB, DRB terminal voltage in Rx-Tx 
unit. 


1. VR4 adjustment TX-RX unit. 
2. Adjustment driver and predriver stages. 


Microphone defective or poor plug contact. 
IC or VR defective in MIC amplifier. 

Poor contact at VR1, VR2 in TX-RX unit. 
Modulator circuit Power supply defective. 
(check power supply.) 


NO— 


Check for 
HI power 


No LOW POWER 


No sound 


Monitor sound quality 


5S) Se 


Insufficient or no 
modulation. 


1. VR1, VR2 adjustment deviation in Tx-Rx unit. 
2. Microphone defective. 

3. Check power is present. 

4. Check Q1 voltage in Tx-Rx unit supply to modulator 
circuit. 
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3. RECEIVER SECTION 


No reception or reduced 
sensitivity 


TROUBLESHOOTING/ADJUSTMENTS 


Unlock indicator zr 


ON 


Unit transmitter OK 


. Check rotary switch is stopped between contact 
slow chart. 
. See “PLL Circuit’ slow chart. 


Inspect RF 1st MIX circuit. 
Citetoune Inspect helical circuit. 
; : Check adjustment of 1st IF circuit. 
Little or no S meter deflection. 


deflection. 


Little or no noise. 


No squelch function. 


S meter deflection 


See 


Little or no 
noise 


CORSON Co 


Check 10.245 MHz oscillator. 
Inspect 2nd IF circuit. 


. Check VR7 adjustment 


Check S meter malfunction. 
D7 and D8 defective. 


. Check ceramic discriminator. 

. Check TR and IC in AF section. 
. Check speaker. 

. Ceck EXT SP jack. 

. Check squelch circuit operation. 


Normal 
. Check TR, IC in AF circuit. 
Sound distorted . Check ceramic discriminator circuit. 
: . Check speaker. 
. Check for off frequency operation. 
Normal 


. Check adjustment of RF, IF coils and helical circuit. 


. Check output frequency. 


ADJUSTMENTS 


TEST EQUIPMENT REQUIRED 7. Linear Detector 
1. DC Power Supply 8. Audio Generator (AG) 
Voltage: Variable from 9 to 16V. Frequency range: 300 Hz~5 kHz 
Current: 8A min. Output: 0.5mV~1V 


2 DCVTVM or DVM 
Voltage range: 
Input impedance: 


3 RFVTVM 


10V ~ 16V (min.) 
(1 MQ/VDC) or better 


. AF Voltmeter 


Frequency range: 
Input impedance: 
Voltage range: 


50 Hz~ 10 kHz 
1 MQ min. 
3mV~30V 


Voltage range: F.S. 10 mV~300V 10. Standard Signal Generator (SSG) 
Frequency response: = 200 MHz min. Output frequency: Capable of covering 144 MHz 
Input impedance: 1 MQ min., 3pF max. ~ 148 MHz 

4. Frequency Counter Modulation: Frequency modulation 
Frequency response: 150 MHz min. 11. Sweep Generator 
Min. input sensitivity: | about 50 mV Frequency range: Capable of covering 144 MHz 
Input Z: 1 MQ min. ~ 148 MHz 


5. Oscilloscope 


With horizontal input and high sensitivity. 


Frequency response: 


3 MHz min. 


. AF Dummy Load 


82 5W (approx.) 


13. Directional Coupler 
6. Power Meter with Dummy Lead 
14.D 
Frequency limit: 150 MHz min. srectouETObe 
Impedance: 500 
Ranges: 50W, 3W 
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ADJUSTMENTS 


1. PLL Adjustments (See Fig. 1 for Set-up) 


Measuring point 
Condition Reference 


Instrument i Terminal i Method 


1. Voltage 1) POWER SW: ON 
check HI/LOW SW: HI 
and ad- MR SW: OFF 89V~10.2V 
Sepa MODE SW: S 
initial 
control MHz SW: 6 
setting 100 kHz SW: O DC VIVM 

10 kHz SW: O : 89V~10.2V 

SUBTONE SW: O 

5Hz SW: O 


Confirm 


REMOTE SW: OFF 
SEND/REC. SNED_ | Approx. 12V 


[_2)SEND/REC. REC. __| FS ee eae 7.7V~8.3V 
3) Same as above eae ae 


bes Louie as a00ve em 
4) Same as item 2) ia li 6.0V +0.2V 


WHS LA aie Turn the L13 core counter| 0.46V 
10 kHz SW: O RF VTVM PLL clockwise 180°from oscil- 
lation starting point. 


MAX 1.4V 


2) MHz SW: 4 DC VTVM TP5 1.5V +0.05V 


3) MHz SW: 7 
100 kHz SW: 9 DG VM IEPEE TRS Less than 5.5V Confirm 
10 kHz SW: 9 

4) Same as above Counter TP6 TC1 10.24000 Hz +100 Hz 

5) MHz SW: 4 
100 kHz SW: 0 L1 133.3050 MHz +100 Hz 
10 kHz SW: 0 
5 kHz SW: 5 kHz 


6) MHz SW: 6 135.3050 MHz +100 Hz 


7) MHz SW: 5 Frequency 
MODE SW: © Counter L3 133.7050 MHz +100 Hz 


8) MHz SW: 7 L4 135.7050 MHz +100 Hz 
9) MODE SW: & L5 136.9050 MHz 


10) MHz SW: 4 
5 kHz SW: O 
MODE SW: S 133.3000 MHz +100 Hz 


SEND/REC. REC. 
11) MHz SW: 6 135.3000 MHz +100 Hz 
a 


12) MHz SW: 5 
MODE SW: © 133.7000 MHz +100 Hz 
SEND/REC. SNED 

13) MHz SW: 7 135.7000 MHz +100 Hz 

14) MODE SW: @ 136.9000 MHz +100 Hz 

Recheck the frequencies 

in Item (5) through (9). If 

they are devited, readjust 

L1throughL5 necessary 


15) MHz SW: 5 
100 kHz SW: 9 
10 kHz SW: 9 135.2900 MHz+ 100 Hz 
MODE SW: S 
SEND/REC. REC. 

16) MHz SW: 7 137.2900 MHz 

+100 Hz 


17) MHz SW: 5 


MODE SW: © 134.6900 MHz+ 100 Hz 
SEND/REC. SEND 


18) MHz SW: 7 136.6900 MHz+ 100 Hz 
[ 19) MHz SW: 4 132.7000 MHz+ 100 Hz 
100 kHz SW: 0 


10 kHz SW: O 
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ADJUSTMENTS 


| Measuring point point 


Condition Reference 
on) eee 


PLL 20) MHz SW: 6 Frequency | PLL TP4 
(Cont.) eas pee MHz SW: 5 Counter 
PM Sewornec. ec | REC. 


23) MHz SW. 6 
MODE SW: © 
24) MHz SW: 7 
SEND/REC. REC. 
25) MHz SW: 4 
SEND/REC. SW: SEND 
& REC. 
26) MHz SW: 5 
SEND/REC. SEND 
& REC. 


27) MHz SW: 4+5-674 PLL TP4 
MODE SW: S 
SEND/REC. REC. 

28) 100 kHz SW: O> 1> 

29) 10 kHz SW: 0O> 1 > 


30) MHz SW: 6 
SEND/REC. SW: SEND 


3. Wax seal]1) 11.2. L3.L4. L5. 
all coil 
adjust ment L13 


134.7000 MHz+ 100 Hz 
134.3000 MHz+100 Hz 


136.3000 MHz+ 100 Hz 


135.9000 MHz+ 100 Hz 
136.3000 MHz+ 100 Hz 


133.3000 MHz+100 Hz 


134.3000 MHz+ 100 Hz 


The frequency should 
become higher than 
133.3000 MHz in 1 MHz 
steps and should re- 
turn to the original 
frequency at the “4” 
position. 

The frequency should 
become higher than 
133.3000 MHz in 100 
kHz steps and should 
return to the original 
frequency at the “O” 
position. 


The frequency should 
become higher than 
133.3000 MHz in 10 kHz 
steps and should re- 
turn to the original 
frequency at the ‘O”’ 
position. 
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1. Initial 


ADJUSTMENTS 


Measuring point 
Condition 


1) POWER SW: ON 
HI/LOW SW: HI 
MR SW: OFF 
MODE SW: S 
MHz SW: 4 
100 kHz SW: O 
10 kHz SW: O 
5 kHz SW: 0 
SUBTONE SW: OFF 
REMOTE SW: OFF 
SEND/REC. SEND 
TC 1: Centered 
TC 2: Centered 


VR8: Counter 
clockwise (CCW) 


control 
setting 


F.Counter 


TX.RX| TP1 


DC VTVM| TX.RX 


1) MHz SW: 4555637 
TP3 


1) MHz SW: 6 


2) MHz SW: 7 
100 kHz SW: 9 
10 kHz SW: 9 


RF VTVM| TX.RX 


3) MHz SW: 4 
100 kHz SW: O 
10 kHz SW: O 
1) MHz SW: 4 
100 kHz SW: O 
10 kHz SW: O 
POWER SW: ON 
2) MHz SW: 6 
100 kHz SW: O 
10k Hz SW: O 


3) Same as above POWER.M 
4) MHz SW: 4 POWER.M 
ee ee 


5) MHz SW: 7 POWER.M 
100 kHz SW: 9 DCA.M 
10 kHz Sv. 9 

1) MHz SW: 6 
100 kHz SW: O 
10 kHz SW: O 
TX.RX unit VR6: Center 


1) HI/LOW SW: LOW 


TX.RX 


Rear panel 
Ant. Term. 


RF METER 


POWER.M 
panel 


Zi wie SW 4 rower | Tid 


3) MHz SW: 7 POWER.M 
100 kHz SW: 9 


10 kHz SW: 9 


rear panel 
ANT. Term. 
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2. TX Adjustments (See Fig. 2a-d for Set-up) 


i 


iT 10. Fo 7oopmR sco MHz 
MAX 
L9. 10 | Repeat procedure two 
ae or three times. 


= 
Repeat procedure 
L12, 13] or three times. 


TX.RX 
TX.RX 


two 


— 
Ww 


Adjust TC2, L21 for Max. 


(al 
NO 
—- ND 


Adjust L101 to increase 
to inductance. 


Meter indicates “8”. 


TX.RX} L101 


Reference 


oar 


Key only during 
actual adjustment 
period. 


Adjust for peak. 


Novena ear ean voltage goes 
down step by step 


1.2V (R.M.S.) 


IF RF output is 
less than 25W, 
adjust L21. 
Spacing and !C2 
for best effici- 
ency at rated 
output. 


aS aa ah 


More than 25W 
Confirm 


Less than 6.0A 
More than 25W 


Less than 6A 


Check that the meter 
lamp changes from 
to green inlow power 


Confirm 


ADJUSTMENTS 


| __ Measuring point = | Awe | 
Condition Reference 


8. RF Output| 1) OC Terminal 11.5V_ (a Seer 

at 11 .5V | 2) MHz SW: 6 Check power output 
DC input 10 kHz SW: 0 POWER | rear panel 

100 kHz SW: O METER ANT. Term. 

Confirm 

‘ 6) MHz SW: 7 

100 kHz SW: 9 

10 kHz SW: 9 


1) DC input: 13.8V 

2) MHz SW: 6 
100 kHz SW: O Counter TEX RX |r 146.000 MHz +200 Hz 
10 kHz SW: O 


1) Connect the Power TX.RX| TP4 ™ RX | VR5 MIN (Null) os 
(146.00 MHz) A R relay. 


Meter to the ANTENNA 
VR8 


2) Disconnect the Power 
meter and lead from 
the ANTENNA 
TX,RX unit. VR8: 
VR8: Full counter- 

clockwise Antenna 

shorted to ground 


3) Miz SW. Sate oe ea 
AG OUTPUT: 30 mV/ 


4) MHz SW: 7 
TX.RX}| VR2 5.0 kHz DEV. eit 
1 kHz 


100 kHz SW: 9 
2) AG OUTPUT: 3 mV/ Linear 
1 kHz Detector TX.RX} VR1 3.5 kHz DEV. 
SUB 


10 kHz SW: 9 
12. SUBTONE} 1) MIC Terminal: OPEN 


5) Connect the power POWER.M 
meter to the 
ANTENNA. 
SEND/REC. SEND 


1) MHz SW: 6 
100 kHz SW: O 
AG OUTPUT: 300 mV/| Linear 
1 kHz Detector 


10 kHz SW: O 
SUBTONE SW: ON 


In antenna shorted to 
ground, adjust to relay 
still turning point. 


11. Deviation 


Linear 
Detector 


1) Check that output 
waveform from the 


Linear Detector 
2) Confirm that TV 


AG output applied to 
Terminal Voltage is 
approx. 10V. 


SUB and GND terminal. 
Vary the supply 
iene voltage 
4) HI/LOW SW: HI Detector from 11.5 to 16 V for 
5) MHz SW: 7 each item to check for 
100 kHz SW: 9 abnormal oscillation 
10 kHz SW: 9 or operation 
1) MHz SW: 5 
100 kHz SW: 0 
10 kHz SW: O ’ 
5 kHz SW: O 
HI/LOW SW: HI Counter rear ANT. 144.400 MHz 
13.8V DC panel | TERM. 
MODE SW: © 
SEND/REC. SW: SEND 
MR SW: OFF 
Reel 
MODE SW: © 
oie 
5) MODE SW: S_ 
M SW (NON-LOCK): 
ON 


13. Abnormal 
Oscillat- 
ion 
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ADJUSTMENTS 


| Measuring point | | Measuring point | 
Condition Reference 


Shift and | 6) MHz SW: 4 Counter rear 147.000 MHz 
memory MODE SW: M (green) panel sy Check that LED’s Confirm 
shift indicate “7,000”. 
(cont.) Boe ae | MODE SW: S 144.000 MHz 
Confirm 
sata ea MR SW: ON 147.000 MHz 
Check that LED’s Confirm 
indicate “7,000”. 


IELON EM EZ Eas 


. Initial 1) POWER SW: ON 
controi HI/LOW SW: LOW 
SETTING | wR SW: OFF 
MODE SW: S 
MHz SW: 5 
100 kHz SW: 9 
10 kHz SW: 5 
5 kHz SW: 0 
SUBTONE SW: OFF 
REMOTE SW: ON 
SEND/REC. REC. 
SQUELCH VR: MIN 
EXT. SP terminal. 
AF VTVM (80) 
Oscilloscope 
2. Helical 1) ANT terminal: f : , Adjust for a maximum 
block SWEEP GEN. gain and for a waveform 
Oscilloscope VERT.GAIN:] scope as shown at_ right. 
MAX (Detector) 


CAUTION: 
Do not 
attempt 
adjust- 
ment 


without a 
Sweep a maximum waveform. | waveform is & ffected 


Generator Adjust L31, L32 (a.b.c) |asshown below. 
and L133 for proper 
bandwidth and optimum 
waveform. 


3. IF 1) REMOTE SW: OFF Adjust SSG for correct 
ANT: SSG frequency and optimum 
(DEV.: 5 kHz. MOD.: waveform. 
1 KHz 
SSG OUTPUT: 
Approx. 10dB (2uV) 
AF GAIN: 0.63V/80 
2) SSG OUTPUT: 5~ 10 dBi S METER MAX. 
Repeat proce dure two 
aii or three times. 


4. S METER } 1) SSG OUTPUT: 30 dB S METER 
5. Discrimin-| 1) SSG OUTPUT: 0 dB AF VIVM 
ator (O0.5uV) 
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Adjust L29 and L30 for | Adjust L29 and L30 


ADJUSTMENTS/PC BOARD ALIGNMENT AND 
TEST POINT LOCATIONS 


Reference Remarks 
rons | memo | 


Condition ca 
1) SSG OUTPUT: —6dB 
2) MHz SW: 4 
100 kHz SW: O AF VTVM 
10 kHz SW: O 
3) MHz SW: 7 
100 kHz SW: 9 
10 kHz SW: 9 
4) MHz SW: 5 
10 kHz SW: 9 S/N 40 dB Confirm 
SSG OUTPUT: 40 dB 
(50puV) 


7. SQUELCH} 1) SSG OUTPUT: OFF Oscillo- Critical point 
SQUELCH: scope or 8:00~11:00 Confirm 
threshold ON speaker 
2)SSG OUTPUT: —dB When signal is plied, 
(0.25yV) squelch should open. Confirm 
SQUELCH: threshold 


PC BOARD ALIGNMENT AND TEST POINT LOCATIONS 


6. S/N 
(Signal 
to Noise 

ratio) 

(—6dB 

0.25puV) 


With a signal received 
at each channel, set AF 
GAIN for 0.63V/8. 

Next turn the SSG and 
measure the noise. 


S/N 20 dB 


PLL Unit (X50-1380-10) 


CpoRonoys 


VRi VR2 VR3 VR4 VRS 


bIntC2eragt4agcs 


2a, 


PC BOARD ALIGNMENT AND 
TEST POINT LOCATIONS 


TX, RX Unit (X44-1320-10) 


RFl @ @DRB 2 gE 


FIB RFO 
ty 
L19 


TP28 L29 L30 


ESM EMIOsEIImEI2 


TEST AND ALIGNMENT SET-UPS 


1. PLL Adjustments 2a. TX adjustments 


High-Z 


Frequency counter High-Z 


Frequency counter 


TP1, TP7, TP4 
TP6, TP4 
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TEST AND ALIGNMENT SET-UPS 


2b. TX adjustments ie ere 2c. TX adjustments 
Power Meter 


12. ABNORMAL OSCILLATION 
Frequency Counter DC Power Supply 


Oscilloscope 


Load and Power Meter 


Linear Detector Bae DC Power Supply 
See ae Ba pr] oe) 


L (ae) ao OGD 


POWER 
RF METER 
LOWER POWER 
115V 

FREQ. CHECK 
SHIFT AND MEMORY SHIFT 


Directional Coupler 


ANT 


Audio Generator 13.8V DC eiiae| 
LA ‘| S28 
, © 


WOONAD 


Audio VTVM 


Q VRI 
vee 7 
a 
Te 
MIC 
2d. TX adjustments 3a. RX adjustments 
10. PROTECTION 
Load and Power Meter DC VIVM 
Sweep Generator Oscilloscope 


DC Power Supply 


Detector 


3b. RX adjustments 
Oscilloscope AF VIVM 


iF 

. S METER 
. DISCRIMINATOR 
S/N 
SQUELCH 


NOORW 


DEV: 15 kHz 
MOD: 1 kHz 
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LEVEL DIAGRAM 
RECEIVER SECTION 
TX-RX UNIT (X44-1320-10 ) 


RF 145.950MHz 1st _1F 10.7MHz znd IF 455KHz 
TP5 
-64B 1048 54B 13dB 7dB OdB 42aB 23dB 274B 244B 47dB 
ANT Os BAS ae 


3 
$ C101 
| 
| 
1 


Q13 


7 


SPE10.7MA5 
CFT455F2 


O0.U2uF (Audio section 1F) 


PLL UNIT 


SSG To measurement point (x50 1580- 00) 
TG: 146.0 MHz fs: 1 kHz TX-RX UNIT (X44-1320-00) oe an 
MODE: +5 kHz DEV. 
2nd IF 455KHz | 


76dB 79dB 109dB 100dB 102dB 120dB 90dB 116dB 


= 
ci02 ay 
x + 
Q14 


TRANSMITTER SECTION 


R1i08 C80} SOmvV 
rt _o AO 


Q15 


[FANPlOIg 
be 


1.5mV O.25mvV 1.0V 0.35V 0.65V 0O.55V 0.4V 
Osc BUFF 
Q2 Q3 
ci9 
0.6V 3.5V 1.2V 4.0V 37V 36V 


Condition 
TX setting 
146.0 MHz 
HI 


146000MHz 
26W 
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uPC78LOBA 


a 


| 


2SK30A(GR) 


2SK19(GR) 


ps 
2SA1015(Y) 
2SC1345(E) 
2SC1815(Y) 
2SC1923(0) 
2SC1959(Y) 
2SC2240(GR) 
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3: GND 


2SA496(Y) 


2SC460(B) 


Cc 


3SK74(L) 


G2 


s 
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SM5111A 2SA1015(Y) 
pe es = 2SC1815(Y) 
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Do «CS, 2 > 7 Pro ~ 

anew E: wy os 9 Pa ec 

ame our!?. = = cal 

ee 7 &S-7806M 

Far 9 6) Px 

Fin 14 3) Ps, 

oie ij Px 

vss Nz 13 Pass Ca out 

= ‘ 
aa 
IN 1Casel 
T 
TC5022BP ite 
TC4019BP 
TC4081P TC4035BP 


14131211 09 8 


4234567 
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161914131211 O09 
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B 
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8 
Ec 
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S S E G <) === 1D 
B € : 
5 
2SC2538 M57712H 


ICiw3 
1C4-6 
ICT~9 
1€10, 11 
110, 11 
Ic12 


om Ge ee ee 


| 


RI 1OK¥7 R2 10KKT 


:TC4035BP 
:TC4019BP 
:TCSO22BP 
:TC4081P13/4 
:TC4081Px1/4 
: FS-7806M 


eeeeae eee 


Salles 


MIC (soon) 


pails 


aural 


TX OFFSET 
M-@-s-O© 


Qi~4 :2SC1815(Y) 

Q7 :2SA1015€Y) 

Di~13,15~22 :1N6O Sak 
D23 1SI555 

D24 :WZ-150 

D25 :TLG-205 

026 :TLR-208 


D27~30 :5130K 


@ RFI, @ DRB, @)FIS, @ RFO. 


pea 19 
aaa 


sp B: 
(89) 


TOUCH ol? 32K 50K / pov. sox io) 
TONE \o 
corm | Tf 


GEGS SIAR 


SCHEMATIC D 


S & REMETER 


MIC CONNECT 


rs 


—F 

a 

3 

tt 
AAS 948 
wo jo PO 


oo tes eet 
uw 
'z 


ft 


y/ 


ue 


R87 16K 


ae ROE 22K OR 


C129 oO} 


C131 027 


Str 
C130 DCS 


c132 
1 SOV 


2 [cts 10 16v 
S S49 
+ [R90 1.5K 
R91 6.8K 
REO 12K 


AN 
R92 12K 


in 


R85 33K 


012011 91009 OB ¢ 
VSS Lo FIN Fi Fo 4 


P53 32 P31 Ps0p25P 
ae 


us} u4 

10 Fol fo) 
(fu tot. 
fot toy 
sara hin 
PT 20 ToT 
rf 2 VI 
(aa hin 
Pfs toi 
rT so tI 
aimem pets 
(=a nin 
(Gel Ain 
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Biss 


Q1~3,4,5, 13,14, 
: 28C1815(Y 
Q6 =: 2SC 460 (B 


LEVEL DIAGRAM 
RECEIVER SECTION 


TX-RX UNIT (X44-1320-10 ) 


RF 145.950MHz 1st_1F 10.7MHz znd IF _455KHz 
TPS 
-648 1048 548 1348  7dB OdB 42qB 23dB 2748 244dB 47dB 
eo OIC TA Bic 


SPE10.7MA5 
CFT455F2 


O.U2uF (Audio section 1uF) 


SSG To measurement point PUL UNIT 


es TX-RX UNIT (X44-1320-00) — 907188000) J 
MODE: +5 kHz DEV. : 
————__—2nt if sss _| 


76dB 79dB 109dB 100dB 102dB 120dB 90dB 


116dB 
iF AMP 
P L18 Q17 L43 
102 " ' C118 Ci32 C69 R108 C80} 5Omv 
x—4 | | 3 O AO 
ae '— Q45 | [EAMPlQi6| [IE AMP 


af 4 7 


TRANSMITTER SECTION 


1.5mV O0.25mV 1.0V 0.35V 0.65V 0.55V 0.4V 0.4V 


Q2 Q3 Ee 
0 | 
10.7MHz ci9 1 


1.5V 


Condition 
TX setting 
146.0 MHz 
HI 


146000MHz 
26W 
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.PC7eL088 SCHEMATIC DIAGRAM 


T 1: INPUT 


Ay FT 2: OUTPUT MIC (S000) ; SG REMETER MIC CONNECTOR 9, =:TATOGIAP —Q18-22,28,29, Di~s, 182208 D23 :XZ-08B8 Voltage measure condition. Power supply voltage. |3.8V Receive section.no input signal. squeich min 
au u tsa ees t Q2,3,10~17 :2SC1BIS(Y) 06 ,13-46,21,24,26,28,31,22:1S1555 D025 :WZ-100 MODE S&S Transmitter section. 50S.Load HI position 
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IAGRAM 


R Qi “TATO6IAP Q18~ 22, 28,29, Di~s, 7182208 D23 :XZ-088 Voltage measure condition. Power supply voltage. 13.8V Receive section.no input signal. squeich min 
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STATIC AWARENESS 


Some semiconductors and custom IC’s can be damaged by 
electrostatic discharge during handling. This notice explains 
how you can minimize the chances of destroying such 


@ devices by: 
1. Knowing that there is a problem. 
| O} [) 2 2. Learning the guidelines for handling them. Lae 
ran) 3. Using the procedures, and packaging and bench 


techniques that are recommended. 


ame 
5. USE ANTI-STATIC CONTAINERS FOR HANDLING AND 


TRANSPORT 8. HANDLE S.S. DEVICES ONLY AT A STATIC-FREE 
WORK STATION. 


9. ONLY GROUNDED TIP SOLDER-SUCKERS SHOULD 
BE USED. 

10. ONLY GROUNDED TIP SOLDERING IRON SHOULD BE 
USED. 


The following practice should be followed to minimize damage to S.S. devices. 


WARNING: INDICATES USAGE OF MOS DEVICE(S) 
WHICH MAY BE DAMAGED BY STATIC 
DISCHARGE USE SPECIAL HANDLING 


6. DO NOT SLIDE S.S. DEVICES OVER ANY FURFACE. CAUTION: SUBJECT TO DAMAGE BY STATIC 
ELECTRICITY 


3. DISCHARGE PERSONAL STATIC BEFORE HANDLING 
DEVICE 


1. MINIMIZE HANDLING ae) (From: Fluke model 1219A freq, counter manual.) 


7. AVOID PLASTIC, VINYL AND STYRAFORM IN WORK 
AREA. 


2 KEEP PARTS IN ORIGINAL CONTAINERS UNTIL 4. HANDLE S.S. DEVICES BY THE BODY 
READY FOR USE. 
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GENERAL 


Semiconductors: 


Frequency Range: 
Frequency Synthesizer: 
Synthesizer Stability: 
Mode: 

No. of Channels: 
Operating Temperature: 
Power Voltage: 
Grounding: 

Antenna Impedance: 
DC Current: 


Dimensions: 


Weight: 


TRANSMITTER SECTION 


RF Output Power: 


Modulation: 


Max. Frequency Deviation: 


Spurious Radiation: 


Touch Tone Input Impedance: 


Microphone: 


RECEIVER SECTION 


Circuitry: 
Intermediate Frequency: 


Sensitivity: 


Squelch Sensitivity: 
Pass Band Width: 
Selectivity (2 Signal): 
Image Rejection: 
Spurious Interference: 
Intermodulation: 
Audio Output: 


SPECIFICATIONS 


Transistors: 48 


FETs: 9 
ICs: Y/ 
Diodes: 89 


144.00 to 147.995 MHz 
Digital control of phase locked VCO 
Better than +750 Hz at 25°C 
FM 
800 
—20 to--- 50°C 
11.5V DC to 16.0V DC (13.8V DC standard) 
Negative grounding 
502 
Less than O.5A in receive with no input signal 
Less than 6A in HI transmit 
(at 13.8V DC) 
161 mm (6-5/16”) wide 
61 mm (2-3/8") high 
230 mm (9-1/16") deep 
1.75 kg (3.85 Ibs) Approx. 


High: 25 watts (min.) 

Low: 5 watts approx. (adjustable to 25 watts) 
Variable reactance direct shift . 

+5 kHz 

Less than —60 dB 

6002 
Dynamic microphone with PTT switch, 5002 


Double superheterodyne 

1st: IF 10.7 MHz 

2nd: IF 455 kHz 

Less than 0.4 uV for 20'dB quieting 

(Less than 1 uvV for 30 dB S/N) 

Less than 0.25 pV 

Better than 12 kHz at 6 dB down 

Better than 76 dB at 30 kHz of adjacent channel 
Better than 70 dB 

Better than 60 dB 

Better than 66 dB 

More than 1.5 watts across 8Q load (10% distortion) 


NOTE: The circuit and ratings may change without notice due to developments in technology. 
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INTRODUCTION/CONTENTS 


INTRODUCTION 


Your KENWOOD Model TR-7625 is an advanced 2-meter transceiver for amateur mobile, and optional fixed 
station operation. 


The TR-7625 features: 
vv Memory channel (simplex and repeater mode). 
vv Memory TX and +600 kHz repeater TX for repeater operation. 
ye 800 channel PLL circuit. 
yy Digital frequency display. 
yy Dual concentic frequency selector switches. 
vy PLL UNLOCK and ON AIR indicators. 
tv Subaudible ON/OFF switch (Encoder user installed). 
vy Powered tone pad connector with 9V DC on one pin. 
yy Pin Mic connector with 9V DC on one pin. 
vy TX HI-LOW (Power) switch. 
vy Having 25W RF output power. 
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GENERAL/CIRCUIT DESCRIPTION 


GENERAL 


The TR-7625 is a 25W, multi-channel (800 channels) FM 
transceiver covering 144~ 147.995 MHz. If features a 
built-in repeater shift circuit and memory circuit, and 
provision for connection of an optional (micro-processor) 


remote control. 


PLL CIRCUIT BLOCK DIAGRAM 


OUTPUT 


AMP 
35K74 


vcT OQ SW 


Fig. 1 


PLL CIRCUIT 


The TR-7625 employs a PLL circuit using SM5111A IC for 
programmable counter, reference oscillator, frequency 
divider and phase detector. Frequency division ratio, 
memory and remote indication functions are all controlled by 
BCD codes. 
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CIRCUIT DESCRIPTION 


1. Phase Locked Loop 

The 130 MHz signal from Q27 passes through the 
buffer circuit Q28 and is then divided into a synthesizer 
output by Q11 and a loop output by Q12 respectively. 
The output from Q12 is mixed with the local oscillator 
output, tripled by Q6, D21 and Q20 to obtain IF 
frequency. The IF output is amplified by Q19 and is fed 
to Q15 where the output is frequency divided as 
specified by the BCD code and compared with the 10 
kHz reference frequency (1/1024 of 10,240 MHz). 
The DC output thus obtained passes through the 
low-pass filter to control the VCO vari-cap Diode 
182208 D26. The output from Q26 controls the 
transmit frequency bandwidth. When the signal is un- 
locked, output is shutt off by Q17 and indicated by 018. 
Q16 shuts off output when the rotary switch is between 
channel setting positions. 


Rx Tx Freq. | Simplex Output Osc Xtal Freq. IF Freq. 


144.00 MHz 133.3 MHz 43.7667 MHz 


145.00 MHz 


134.3 MHz 43.7667 MHz 


145.99 MHz} 135.29 MHz 43.7667 MHz 


146.00 MHz 135.3 MHz 44.4333 MHz 


147.00 MHz 136.3 MHz 44.4333 MHz 


137.29 MHz 


147.99 MHz 44.4333 MHz 


Table 1 Division and Frequency 


2. +5 kHz Circuit 

In the PLL circuit, the reference frequency is controlled 
in 10 kHz steps. The +5 kHz signal is controlled by 
varying the local oscillator crystal frequency vari-cap 
diode, so the frequency division remains unchanged 
even when the +5 kHz circuit is operated. 

The memory circuit also includes the same bit and func- 
tions even when the +5 kHz circuit is operating. 


3. Shift Circuit 
Transmit frequencies can be shifted by changing the 
local oscillator crystal frequency, as shown below. 


144 and 145 MHz bands: 


[—] shift 43.5667 MHz 
[S] 43.7667 MHz 


The [+] shift is not available for 144 and 145 MHz 
bands, [S] occurs at the [+] position. 


146 and 147 MHz Bands: 


[—] shift 44 2333 MHz 
[+] shift 44.6333 MHz 
[S] 44 4333 MHz 


4. Memory Shift Circuit 
The memory shift (M) is a circuit to shift to the memory 
frequency during transmission. 


CONTROL UNIT 

Frequency settings are accomplished by the MHz, 100 kHz 
and 10 kHz rotary switches. The relationship between the 
frequency and frequency division is shown below. 


Frequency Frequency division 
144.000 MHz 200 
145.000 MHz 300 
145.990 MHz 399 
146.000 MHz 200 
147.000 MHz 300 
147.990 MHz 399 


The local oscillator kHz order frequency can be (switch) 
shifted. Frequency division, set by the rotary switch, is stored 
in the latch IC’s 1, 2 and 3 by pressing the memory input 
switch. The output from the latch circuit is fed through IC’s 
4, 5 and 6 in the selector circuit to the PLL circuit by pressing 
the memory call switch. When this switch is not pressed, the 
output Is fed directly to the PLL circuit. Memory function is 
effected by latching each switch. The information from each 
switch is stored by pressing the memory switch. 

The stored information remains the same unless the memory 
switch is pressed once again. Selection of memory output 
and rotary output 1s accomplished by the selector circuit. A 
latched output is obtained by pressing the memory output 
switch. 

The signal to the PLL circuit passes through the LED driver 
circuit and is digitally indicated by LED. 


LATCH 
TC 4035 BPx3 


MEMORY 
SwitTcH 


QO ROTARY SWITCH OUTPUT 


SELECTOR 
Tc 4019 BP 


SYNTHESIZE BCD CORD OUTPUT 


O MEMORY OUTPUT 


Fig. 2 Block Diagram of Frequency Memory Circuit 


CIRCUIT DESCRIPTION 


TRANSMITTER UNIT 

The microphone signal passes through the limiter amplifier 
and FM modulates the 10.7 MHz oscillator. This is mixed 
with the local oscillator signal to obtain 114 ~ 146 MHz sig- 
nal. The (variable) B.P.F. provides excellent power and spu- 


c29 


| ie 
ae 
8 D2 


Q5 Z 


LT +B 


rious Characteristics by the use of VCO voltage. The RF 
power stage uses an M5711 power module manufactured 
by the Mitsubishi Electric Co., providing high reliability. 


RIS 


1S 2208 


C39 


C38 


OTO RF AMP 


eS soe 
x) 


a 


D5 


O 
FROM VCT 


Fig. 3 Variable Transmitter Band Pass Filter Circuit 


RECEIVER UNIT 

The signal from the transmit/receive matching circuit passes 
through the diode switch and is fed to the 2-stage antenna 
tuning circuit, 3-stage herical tuning circuit and (MOS FET) 
RF amplifier. This signal is further fed to the mixer MOS FET 
where it is converted to a 10.7 MHz signal. The signal thus 
converted passes through the 2-stage filter and is fed to the 
2nd mixer where it is converted to a 455 kHz signa. The 2nd 
IF signal from the 455 kHz ceramic filter passes through the 
limiter circuit where it is converted to an AF signal by the 
ceramic discriminator. This signal is amplified by the audio 
power amplifier to drive the speaker. The receiver unit 
includes a noise amplification type squelch circuit. This 
circuit picks up the noise component in the squelch signal 
from the discriminator which is amplified and rectified to 
control the 1st-stage AF amplifier. 

The characteristic of the discriminator is opposite that of 
conventional ones to permit connection of a remote control. 


DC+ 


DC - 


Fig. 4 Discriminator Characteristics 


SPECIAL SEMICONDUCTOR DATA 


CAUTION 

SM5111A 

Electrostatic Breakdown Protection 

This item contains built-in input protection circuit to prevent 
a gate breakdown due to normal ambient static presence to 
protect the input circuit from damage due to high static or, 
voltage (in excess of permissible circuit limit), the following 
points must be observed: 

1. When the product is not in use, keep all terminals in 
contact with insulating material (this is done at the 
factory prior to shipment). 

2. Soldering iron, testing instruments and other tools 
should be grounded while in use. 

3. Do not insert or remove IC from the socket without tur- 
ning off the power. 

4. Do not apply signal voltage to the input terminal when 
power is OFF. 

5. Do not apply a voltage exceeding the power voltage to 
the input terminal. 


OPERATING SYSTEM 

This product has been developed with C MOS LSI used for PLL 
circuit. As shown in the block diagram in Fig. 1, it consists of 
OSC: reference oscillator circuit, DIVIDER: reference fre- 
quency dividing circuit, PC: programmable counter, PD: 
phase comparator, and INV: inverter. A high accuracy feed- 
back type crystal oscillator circuit can be formed by adding a 
crystal oscillating element, resistor and capacitor between 
the QIN and QOUT terminals of the reference oscillator cir- 
cuit. This also permits an external signal to be fed to the QIN 
terminal. 

The oscillator output is applied to the reference frequency 
dividing circuit where it is divided into the desired frequen- 
cies of fr1 (1/2028) and fr2 (1/1024) which are the 
reference signals for the digital phase comparator in the next 
stage. 

The comparison signal (frequency f1) fed to the input ter- 
minal FIN of the AMP is amplified and wave shaped, then fed 
to the input of the programmable counter. The frequency 
“f1" is frequency converted (fpc) through the program ter- 
minals PO1 ... P33 (for example, when PO1 ... P33 = 1, the 
programmable counter output is 1/999), and is fed to the 
phase comparator where it is compared with the reference signal 
In phase so that a pulse signal, shown below, proportional to the 
phase difference between the two signal is fed to the output 
terminal DO. 


fpc 0] STR ese | 
fr1, fr2 | | | | | | | | 


r-4 ae ; 
Dope 22 [jones EP eve ae ees sack 
eae 
Fig. 5 


The table below shows the maximum operation limit and evi- 
ronmental conditions. If any of these values exceeds the given 
limits, tt can be cause of damage to the product or deterioration 
of quality. 


Storage Temperature 
Power Consumption 


Table 2 SM5111A Absolute Maximum Ratings 


TOP VIEW 
VDD P10 
FIN Pit 
QIN P12 
QouT P13 
Do = P20 
AMP IN 6 = P24 
AMP ouT|?. a P22 
ERZ P23 
FR1 P30 
F121N P31 
Lb P32 
VDD P33 
DATE CODE 


Fig. 6 SM5111A Pin Outline 


SPECIAL SEMICONDUCTOR DATA 


3SK74 
SPECIFICATIONS 


VHF RF Amplifier (Mixer) 
N-Channel + MOS FET (Dual Gate) 


Channel Temperature Tcu 255C S 


Storage Temperature TstG —5.5~ +125°C 


Maximum Specifications 


TEST CONDITION 


Cut-Off Voltage (Gate 1) Vos 


Cut-Off Voltage (Gate 2) Vo2s Vos= 6V, Vois=0. Ip>=500nA 


Gate Leak Current (Gate 1) Iciss 


Gate Leak Current (Gate 2) IG2ss Vos=0, Vcis=0, Vozs=+10V 


Small Signal Input Capacity Criss Vos= 6V, Va2s=3V. lo= 10mA. f= 1.0 MHz 
Coss Vos=6V. Vo2s= 3V, lo=10mA. f= 1.0 MHz 


Vos=0, Vcis=+10V, Vezs=0 


Maximum Rating of M57712H 
(TA = 25°C, unless otherwise noted) 


Operating 

Voltage 

DC 

[ee ao eal Ra pe a ead ee 


A 
Operating A aS : 
Temperature 3074110) G 
ie ee 


Electrical Characteristic of M57711 
(TA = 25°C unless otherwise noted) 


Output = 144~148 MHz, Vcc= 12V 
Power Pin=0.15W, Zo=Zt= 502 
Total f=144~ 148 MHz, Vcc= 12V 
Efficiency Pin=0.15W, ZG=ZL_= 502 


2nd f=144~ 148 MHz, Vcc= 12V 


Harmonic Pin=0.15W, Zc=Zi= 500 
Radiation 


Greater than f=144~ 148 MHz, Vec= 12V 


See Pin=0.15W, Zc=Z.= 500 
f=144~ 148 MHz, Vec= 12V 
Pin=0.15W, Zo=zi1=502 
f=144~ 148 MHz, Vec= 12V 
Pin=0.15W, Zc=Zi=502 


Gag IS 


GATE 2 


SOURCE 


Fig. 7 3SK74 Outline 


Input Terminal (RFI) 

Power Supply of Drive Stage (DRB) 
Power Supply of Output Stage (FIB) 
Output Terminal (RFO) 

GND 


Fig. 8 M57712H Outline 


OUTSIDE VIEWS 


Knob (SQU) LED LED Front Glass S-Meter Push Knob 
(K21-0717-04) (B100-0615-04) (B31-0616-05 (K29-0712-04) 


Knob (VOL) 
(K21-0724-04) 
Push Knob 
(K29-07 13-04) 


5P Metal SocketzKnob 
(EO06-0552-05) 

4P Metal Socket 
(E06-0453-05) W.T. 


Channel Knob (A) 


Knob (Mode) 
(21-0732-03) (K21-073 1-03) 
Knob MHz Channel Knob (B) Push knob Power switch 
(K23-0718-04) (K21-0733-03) (K29-0713-04) (S36-2402-05) 


Hook 

(J19-1315-04) 
M-Type Receptacle Heat Sink 
(E04-0152-05) (FO1-073 1-05) 


| 
i 
$ 
# 


2P Connector 
(EO06-0252-05) 


24P Connector 
(EO08-247 1-05) 


Phone Jack 
(E11-0003-15) AP Socket 


Sli i 
ide Switch (E08-047 1-05) 


(S31-1402-05) 


INSIDE VIEWS 


TOP VIEW 


TONE Unit RF Power Module 
(X52-1110-51) (T) TX-RX Unit 


(X52-1110-62) (W) (X44-1320-10) 


big aos " ss e a 
3 2 0 


Low Power Adj Protection Adj RF-Meter Adj 


BOTTOM VIEW 


Control! Unit 
(X54-1440-10) (K) 
(X54-1440-6 1) (W), (T) 


PLL Unit 
(X50- 1580-10) (K) 
(X50- 1580-61) (W), (T) 


PC 
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2: OUTPUT rn» Vo E Ba Pi Q23, 24:2SC2240(GR) D23~24 :1S2588 
Seley Hl 3: GND Fate at D25 :WZ-040 
1345(E bdr an & Pi: D26 = :1 $2208 
2SC1815(Y) oor & Feet gids 
2S8C1923(0) 3SK74(L) AN315 TA7060P Do GB = @ Hf 
2SC2240(GR) aww 2 Pe 
Ge - } awe our? =) fe "a Pee 
AN 3° i | Fre & = 5 rd Pes 
, doe ae + } Fer (9 6) Pao 
6 D Vo é Fen 'd {| Ps, 
| ee i) Px 
11 1 v ~ ves ba 3 Pas 
s bes ——— 
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PC BOARD 


@ CONTROL UNIT (X54-1440-10) 


2SA1015({Y) 
2SC1815(Y) FS-7806M 
Ba oP 
iS 3 of Lae 
pS NN por 
GND 
IN (Case) 


J25-2668-04 (Indicator) 


é | 
| 


Phare eS # e 


eooe 
veld | 70 
7 | a Bang 


On2O HF 


ape 


Peale 


©@ 


RS 


f 


ope 


We 


: TC5022BP 
TC4019BP 
TC4081P TC4035BP 
14131211109 8B 161514 131211 09 
Aim 253)4S: Giz: 12345678 


\Ci~3_: TC4035BP 
IC4~6 :TC4019BP 
Ic7~9  :TC5022BP 
1C10,11  : TC4081Px3/4 
ICt0,11 : TC4081P:174 
\ct2 : FS-7806M 


J25-2664-04 (Switch) 


R101_,,, 100 1W_ 


Qi~7 :2SC1815(Y) 
Q7 :2SA1015¢Y) 
D1~13,15~22 :1N6O 
D23 1181555 
D24 :WZ-150 
p25 :TLG-205 
b26 :TLR-205 


‘D27~30 :5130K 


PARTS LIST 


NOTE: 
Except special types (example’ cement, metal film, etc.) resistors are not detailed 
in the PARTS LIST. Refer to the schematic diagram of the PC board illustration 
for value. Resistors not otherwise detailed are carbon type (1/4 or 1/8W). 
Order carbon resistors according to the following example: 
A carbon resistor’s part number is RD14BY 2E222J. 

1. Type of the carbon resistor 


—C__ )— 


RD14BY RDt4cy 


2. Wattage 
1/4W — 2E 
1/8W + 2B 


GENERAL 


vw : New parts 


: 
marks 
CAPACITORS 


C101,106) CC45SL2H100D Ceramic 10pF +0.5pF 
‘C102,105| CC45F1J1032 Ceramic O0.01nF +80%—20% 
CK45B1H221K Ceramic 220pF +10% 


CC45SL1H181J Ceramic 180pF 


SEMICONDUCTOR 


+5% 


Q101 V30- 1043-06 
Q102 | V04-0046-05 
D101 V11-0171-05 


A01-0734-13 
A01-0735-03 
A20-2345-05 
A20-2347-03 
A20-2346-03 
BO5-0707-04 
B10-0615-04 
B31-0616-05 
B30-0802-05 
B30-0803-05 
B30-0106-05 
B42-1660-04 
B46-0058-00 
B50-2639-00 
B50-2641-00 
B50-2640-00 
E04-0152-05 
E06-0453-05 
E06-0552-05 
E07-0451-05 
E07-0551-05 
E06-0252-05 


Power module M57712H 
2SD235 (Y) 
SR3AM-2 


COIL 
L101 | 134-0814-05 (No care) 4g4T 


POTENTIOMETER 
VR101 | R19-9403-05 15k2(A) 50k (B) ped 


MISCELLANEOUS 


Transistor 


Diode 


Case (A) 
Case (B) 
Die cast panel (Front) 
Die cast panel (Front) 
Die cast panel (Front) 
Speaker grill cloth 
Front glass 

Meter 

Pilot lamp (white) 
Pilot lamp (Blue) 

Pilot lamp (Small) 
Sticker 

Warranty card 
Operating manual 
Operating manual 
Operating manual 

M type receptacle 

4P metal socket (MIC) 
5P metal socket (MIC) 
4P metal consent 

5P metal consent 

2P connector (Jack) 


(K) 
(W) 
(T) 


Be Oe Ne he Me he Me 


(K) 
(K) 
(K) 
(W) 
(T) 


(W) (T) 
(K) 
(W) (T) 
(K) 


3: 


Resistance value 


®@ 


Significant figure 
Example: 

221 = 2202 
222 = 2.2kQ 
223 = 22kQ 
224 = 220k 
225 > 2.2MQ 


E08-0471-05 
E09-0471-05 
E09-0203-25 
E11-0003-15 
E12-0061-05 
E23-0043-04 
E23-0015-04 
FO1-0731-05 
FO5-8021-05 
F20-0078-05 
F29-0014-05 
G02-0505-05 
G11-0054-14 
G13-0616-04 
G13-0617-04 
HO1-2615-03 
HO1-2616-03 
H10-2519-02 
H10-2501-03 
H20-1408-03 
H25-0049-03 
H25-0079-04 
H25-0103-04 
J13-0029-05 
J21-2608-03 
J51-0006-15 
J61-0019-05 
K21-0724-04 
K21-0731-03 
K21-0732-03 
K21-0733-03 
K21-0741-03 
K23-0717-04 
K23-0719-04 
K29-0712-04 
K29-0713-04 
N99-0304-04 
$31-1402-05 
$36-2402-05 


$40-2409-05 


—+ means 22 x 10? = 2200{) (2.2k{?) 


Multiplier 


4P socket (TONE PAD) 

4P plug (TONE PAD) 

2P connector (Plug) 

Earphone jack 

Phone plug 

Antenna ground lug 

Earth lug 

Heat sink 

Fuse (8A) 

Insulationg plate 

Insulating washer 

“D” spring knob 

Insulating cushion X 2 

Cushion (A) x 2 

Cushion (B) 

Carton (K) (W) 
Carton (T) 
Packing fixture 

Styren foam cushion 
Protection cover 
Accessory bag 
Polytylene bag (MIC) 
Polyetylene bag (Cord) 
Fuse holder 

C type angle 

Snap-lock x 2 

Vinyl tie 

Knob (Outside) 

Knob (Mode) 

Knob channel (A) 

Knob channel (B) 

Knob mode 

Knob 

Knob MHz 

Knob push (square) x 2 
Knob push (circle) x 3 
Hex. socket screws X 4 
Slide switch (remote) 


(W) (T) 


Power switch 
Push switch (M) 


PARTS LIST 


S40-2404-05 Push switch (MR) 
S40-2403-05 Push switch SUB, HI/LOW 


(W) HI/LOW 
TO07-0201-05 Speaker (8{) 
T91-0310-05 Microphone (K) 
T91-0302-05 Microphone (W) 
T91-0301-05 Microphone (T) 
W01-0401-04 Wrench (Hex) 
X44-1320-10 TX-RX unit 
X50-1580-10 PLL unit (K) 
X50-1580-61 PLL unit (W) (T) 
X52-1110-62 TONE unit (W) 
X52-1110-51 TONE unit (T) 
X54-1440-10 CONTROL unit (K) 
X54-1440-61 CONTROL unit (W) (T) 


TX-RX Unit (X44-1320-10) 


Tes Re- 


CAPACITOR 


CK45F1H103Z +80,—20% 


Ceramic 0.01 uF 


CK45B1H102K Ceramic 0.001pF +10% 
CS15E1VOR1M Tantalum 0.1uF 35WV 
CEO4W1A470 Electrolytic 47uF 10WV 
CK45F1H103Z Ceramic 0.01 uF +80,—20% 
CEO4W1C100 Electrolytic 10uF 16WV 
CEO4W1E4R7 Electrolytic 4.7uF 25WV 
CEO4W1A470 Electrolytic 47uF 1OWV 
CEO4W1H010 Electrolytic 1uF 50WV 
CQ92M1H103K Mylar O0.01iuF +10% 
CQ92M1H393 Mylar 0.039uF +10% 
CK45B1H102K Mylar O0.001nF +10% 
CC45UJ1HO20C Ceramic 2pF +0.25pF 
CC45TH1H100D Ceramic 10pF +0.5pF 
CK45B1H221K Ceramic 220pF +10% 
CK45F1H103Z Ceramic 0.01 uF +80,—20% 
CC45CH1150J Ceramic 15pF +5% 
CK45F1H103Z Ceramic 0.01 uF + 80,—20% 
CC45SL1H101J Ceramic 100pF +5% 
CK45F1H103Z Ceramic 0.01uF +80,—20% 
CC45CH1H330J Ceramic 33pF +5% 
CK46F1H103Z Ceramic O0.01ipF +80,—20% 
CC45TH1H150J Ceramic 15pF +5% 
CK45F1H103Z Ceramic 0.01 uF +80,—20% 
CK45B1H102K Ceramic 100pF +10% 
CEO04W1C100 Electrolytic 10pF 16WV 
CC45CH1HO50C Ceramic 5pF +0.25pF 
CC45TH1HO80D Ceramic 8pF +0.5pF 
CC45CH1HORS5C Ceramic O.5pF +0.25pF 
CC45TH1H120J Ceramic 12pF +5% 
CC45CH1HOR5C Ceramic O0.5pF +0.25pF 
CC45TH1H120J Ceramic 12pF +5% 
CC45CH1H270J Ceramic 27pF +5% 
CK45F1H103Z Ceramic O0.0ipF +80,—20% 
CK45B1H102K Ceramic O0.00iunF +10% 
CK45F1H103Z Ceramic 0.01iuF +80,—20% 
CK45B1H102K Ceramic 0.001nF +10% 
CC45CH1HO70D Ceramic 7pF +0.5pF 
CK45F1H103Z Ceramic 0.0iunF +80,—20% 
CK45B1H102K Ceramic 0.001nF +10% 


CS15E1VR47M Tantalum O.47uF 35WV 


CEO4W1C470 Electrolytic 47uF 16WV 
ae CC45CH1H220J Ceramic 22pF +5% 
C50 CEO4W1A470 Electrolytic 47uF 10WV 
C51~53 | CK45F1H103Z Ceramic 0.01inF +80%—20% 
C54 CK45B1H102K Ceramic 0.00inF +10% 
C55 CEO4W1C1010 Electrolytic 100uF 16WV 
C56,57 | CC45SL2HO70D Ceramic 7pF +0.5pF 
C58,59 | CC45SL2H680J Ceramic 68pF +5% 
C60,61 CC45SL2H390J Ceramic 39pF +5% 
C62 CC45SL2H100J Ceramic 10pF +5% 
C63 CC45SL2H180J Ceramic 18pF +5% 
C64~66 | CK45F1H103Z Ceramic 0.01uF +80%—20% 
C67 CC45CH1HOR5C Ceramic O.5pF +0.25pF 
C68 CC45CH1HO20C Ceramic 2pF +0.25pF 
C69 CK45B1H102K Ceramic O0.001npF +10% 
C70 CK45F1H103Z Ceramic 0.01 uF +80,—20% 
C71 CC45CH1H330J Ceramic 33pF +5% 
C2 CC45RH1HO70D Ceramic 7pF +0.5pF 
C73 CC45LH1H150J Ceramic 15pF +5% 
C74 CC45CH1HO50C Ceramic 5pF +0.25pF 
C75 CC45CH1H220J Ceramic 22pF +5% 
C76 CC45RH1HO70D Ceramic 7pF +0.5pF 
C77,78 | CK45F1H103Z Ceramic 0.0inF +80,—20% 
C79,80 |CK45B1H102K Ceramic 0.001inF +10% 
C81.82 | CM93F2A080D Mica 8pF +0. 5pF 
C83 CC45SL1HO10C Ceramic 1pF +0.25pF 
C84 CC45CH1H220J Ceramic 22pF +5% 
C85 CC45CH1HO20C Ceramic 2pF +0.25pF 
C86 CC45CH1H180J Ceramic 18pF +5% 
C87 CK45F1H103Z Ceramic O0.0inF +80,—20% 
C88 CK45B1H102K Ceramic 0.001unF +10% 
C89 CK45F1H103Z Ceramic 0.01 .F + 80,—20% 
C90 CC45CH1HO50C Ceramic 5pF +0.25pF 
C91 C91-0405-05 Trough type capacitor 0.001 uF 
C92 CK45B1H221K Ceramic 220pF +10% 
C93,94 |CQ92M1H223K Mylar 0.022uF +10% 
C95 CK45F1H103Z Ceramic 0.0inF +80,—20% 
C96 CK45B1H471K Ceramic 470pF +10% 
(GE)7/ CC45SL1H151J Ceramic 150pF +5% 
C98 CC45CH1H150J Ceramic 15pF +5% 
cg99 CQ92M1H223K Mylar 0.022uF +10% 
C100 CC45SL1H330J Ceramic 33pF +5% 
C101 CK45B1H471K Ceramic 470pF +10% 
C102 CQ92M1H103K Mylar O.01inF +10% 
C103 CK45B1H471K Ceramic 470pF +10% 
C104,105} COQ92M1H223K Mylar 0.022uF +10% 
C106 CK45B1H471K Ceramic 470pF +10% 
C107 CK45F1H103Z Ceramic 0.01ipF +80,—20% 
C108 CQ92M1H153K Mylar 0.015uF +10% 
C109 CC45CH1H470J Ceramic 47pF +5% 
C110,111) CK45B1H471K Ceramic 470pF +10% 
Cia CQ92M1H472K Mylar 0.0047uF +10% 
C113,114| CK45B1H471K Ceramic 470pF +10% 
C115 CQ92M1H102K Mylar 0.001uF +10% 
C116 CQ92M1H473K Mylar 0.047uF +10% 
Cie CQ92M1H223K Mylar 0.022uF +10% 
C118 CQ92M1H102K Mylar 0.001nF +10% 
C119 CQ92M1H222K Mylar 0.0022uF +10% 
C120 CQ92M1H393K Mylar 0.039uF +10% 
Cia CQ92M1H392K Mylar 0.0039uF +10% 
E122 CQ92M1H103K Mylar O.0inF +10% 
C123 CS15E1VOR1M Tantalum 0O.1uF 35WV 
C124 CQ92M1H333K Mylar 0.033uF +10% 
C125 4] CQ92M1H222K Mylar 0.0022uF +10% 
C126 CS15E1C4R7M Tantalum 4.7uF 16WV 


PARTS LIST 


Re- 


Description racks 


C127 CEO4W1H3R3 Electrolytic 3.3uF 50WV POTENTIOMETER 

Sat = gS Gelamicy ea.01 65 5 SMa R12-1404-05 | Potentiometer P6-S3NA 4.7K? 
oa eee Lake ae ton ve iy R12-0406-05 Potentiometer P6-S3NA 4709 
C131 C092M1H273K Myla 0.027 uF +10% R12-0409-05 Potentiometer P6S3NA 2200 

; ; Zz R12-5403-05 Potentiometer P6-S3NA 100kQ2 
€132 CEO4W1H010 Electrolytic 1uF 50WV : 

R12-4404-05 Potentiometer P6-S3NA 68kQ 
eee sete EOC oey R12-1404-05 Potentiometer P6-S3NA 4.7k0 
C134 CEO4W1A470 Electrolytic 47uF 1OWV 
C135 CEO4W1C100 Electrolytic 10uF 16WV 
C136 CEO4W1A101 Electrolytic 100uF 1OWV 
Cis CEO04W1A220 Electrolytic 22uF 10WV TRIMMER 
C138,139 CK45F1H103Z Ceramic 0.01nF +80,—20% C05-0062-05 Ceramic trimmer 6pF ECV1ZW6P 
C140 =| CEO4w1C220 Electrolytic 22uF § 16WV Ceramic trimmer 20pF ECV1ZW20P 
C141 CK451H103Z Ceramic 0.01 uF +80,—20% 

C142 | cEo4w1c100 Electrolytic 10uF § 16WV COIL/INDUCTOR/CRYSTALQUARTZ 
C143 CEO4W1A470 Electrolytic 47uF 10WV L1 | L40-1021-03 Ferriinductor 1mH 
C144 CK45F1H103Z © Ceramic 0.0inpF +80%—20% L2 L40-1545-06 Ferri inductor 150mH 
C145 C91-0405-05 Trough type capacitor 0.001uF L3 L77-0710-05 Quarts crystal (10.7 MHz) 
C146,147| CK45F1H103Z Ceramic 0.0inF +80%—20% L4 L33-0615-05 Choke coil 15uH 
C148 CEO4W1C220 Electrolytic 22uF 16WV L5 L30-0005-05 IFT 
C149 CK45F1H103Z Ceramic 0.01 uF + 80,—20% L6 L31-0313-05 IFT 
C150,151| CC45TH1HO20C Ceramic 2pF +0.25pF L7 L40-3391-03 Ferri inductor 3.3uH 
C155 CC45TH1HO20C Ceramic 2pF +0.25pF L8 L40-1021-03 Ferri inductor 1 mH 
C156 CC45F1H103Z Ceramic 0.01inF +80%—20% LQ L31-0344-05 Tuning coil 
C157 CEO04W1HO10 Electrolytic 1uF 50WV L10 L31-0180-05 Tuning coil 
ep ee L31-0267-05 Tuning coil 
L13 L34-0672-05 Tuning coil 
RESISTOR L14 L40-1021-03 Ferri inductor 1mH 
L15 L34-0499-05 VHF coil 304T 
eae ST Sy eistor (Metal Gls) 220 Smite eR ec ettistoass'ose ol vtirtcon ayer 
SEMICONDUCTOR eZ, L40-1001-03 Ferri inductor 10yuH 
a V03-0039-05 iC TA7O61AP rae eet sega pies 
02.3 | vo3-0079-05 Transistor  2SC460 (B) res Lei ie Nite ope karl 
Q45 | vo9-0012-05 FET 2SK19 (GR) a ype shart, ay pe 
Q6 VO9-1002-56 Een 3SK74 (L) 122 L30-0503-05 IFT 
Q7 V03-2538-06 Transistor 2SC2538 ; 
C8.9 | VO9-1002-56 FET 3SK74(L) ee repent Ale Mal eh at! 
; ‘ L24 L79-0442-05 Ceramic discri 455D 
Q10~ 17] V03-0079-05 Transistor 2SC460 (B) is 
; L25 L40-6825-04 Ferriinductor 6.8 mH 
Q18~22| V0O3-1815-06 Transistor 2SC1815 (Y) L26 L33-0026-05 Choke coil 1yH 
Q23,24 | V03-0336-05 Transistor 2SC496 (Y) : 
; 27, L34-0818-05 VHF coil 504T w 
Q25 V0O1-1015-06 Transistor 2SA1015 (Y) J 
: L28 L33-0025-05 Choke coil 1uH 
Q27 V03-1959-06 Transistor 2SC1959 (Y) 129.30 L34-0694-05 Toma col 
Q28,29 | VO3-1815-06 Transistor 2SC1815(Y) 131 ‘ L34-0812-05 Aosta col re 
Q26 V01-0113-05 Fransistor 2SA496(Y) L79-0451-05 NERS blog i 
Di~5 V11-0317-05 wancsy diode 152208 L34-0812-05 Tuning coil a 
D6 V11-0076-05 ode 181555 L34-0683-05 Tuning coil Ds 
D7 V11-5260-16 vicde MI402 L30-0289-05 IFT 
be RE oe pjoce ec L71-0201-05 Monolitic filter 10F15A 
D9Y,11,12 | V11-0051-05 Diode 1N60 L30-0289-05 \ET 
nie AN ea rhea feeLe L72-0014-05 Ceramic filter. SFE-10.7 MAS 
D13~ 16} V11-0076-05 Diode 1$1555 
D17~20] V11-0051-05 nics 1NGO L77-0327-06 Quartz crystal (10.245 MHz) 
21 V11-0076-05 Diode 1$1555 L40-1021-03 Ferri CDE) 1 mH 
p22 V11-1262-06 VALE 1$1212 L72-0309-05 Ceramic filter CFT-455F2 
D23 V11-4163-56 Zener diode XZ-088 
D24 V11-0076-05 Diode 1$555 
D25 V11-0247-05 Zener diode W2Z-100 E23-0046-04 Terminal (square) X 16 
D26 V11-0076-05 Diode 181555 E23-0401-05 Terminal (circle) 
D27 V11-4161-86 Zener diode XZ-064 $51-1404-05 Relay 
D28 V11-0076-05 Diode 181555 
D29 V13-0004-05 SCR CRO2AM-2-1 
D30,31 V11-0076-05 VO6B 181555 
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PARTS LIST 


PLL Unit (X50-1580-10) 


“or Re- 


Parts No. Description 


CQ92M1H103K Mylar O0.01pF +10% 
CC45UJ1HO60D Ceramic 6pF +0.5pF 


SEMICONDUCTOR 


CAPACITOR 


CK451H103Z Ceramic O0.01nF +80,—20% . 

c7~12 | CJ45B1H102K Ceramic  0.001uF +10% ME eis Transistor eee Cle tee 
iG CC45CH1H100D |Ceramic 10pF  +0.5pF REESE SES [sonsistors Meee e ecu 
C14 -| CC45CH1H270J Ceramic  27pF +0.5% eee rae pet. Sta 
an CCASUJ1H180) cane 18pF +5% V03-1815-06 Transistor 2SC1815(Y) 
C16 CK45F1H103Z Ceramic 0O.01uF +80,—20% MEE 82 pee SE Mls 
C17 CEO04W1A470 Electrolytic 47uF  10WV yore ee, EE adie SAISON) 
C18,19 | CC45LH1HO5OC | Ceramic 5pF +0.25pF V03-0272-05 Transistor “= 2SC 134546) 
C20 CE04W1A470 Electrolytic 47uF  10WV ues ele UE SEES CRISES Bi, 
C23 CEO4W1C1010 Electrolytic 100uF 16WV oom ne : We 
C24~26| CK45F1H103Z Ceramics © O.01nky) + 80-20% ee ae EER EO 
Be CC4BCH1H3301 nese 33pF $£5% V03-1815-06 Transistor 2SC1815 (Y) 
C28 CC45CH1HO50C | Ceramic . 5pF +0.25pF HEE CAS pigistetCr sem ce C72 a. ee 
c29 CEO04W1H010 Electrolytic 1 50WV eee aeeas US 

C30 CK45F1H103Z | Ceramic 0.01uF + 80,—20% cee eres caedasoe etscit 
C31 CC45CH1H100D |Ceramic 10pF  +0.5pF ASUS Nhe PS SENG 
C32~35| CK45F1H103Z | Ceramic 0.01uF +80,—20% V03-1923-08 Mekeig ie a hea EAS) 
C36 CC45CH1HO50C |Ceramic 5pF +0.25pF ge 1030-25 we AR Mocs 
C37 CK45F1H103Z Ceramic 0.01nF  +80,—20% Dw wae cae Diode ane? 

C38 CS15E1C4R7M Tantalum | 4.7uF a.) 16EWV PEI UAE SS SOUR T NIE VENICE. 
C39 CS15E1A100M Tantalum 10uF —~10WV eh A SEDER ES pres POLS 
C40 CC45CH1HOSOC | Ceramic 5pF +0.25pF D21 V11-0374-05 2eab USSR 

cat CC45CH1H270J |Ceramic 27pF  +0.5% D23,.24 | V11-0414-05 Diode 192588 

c42 CC45CH1H220J |Ceramic 22pF  +5% O25 ny 4151-86 ee ae 
C43~53| CK45F1H103Z Ceramic  0.01pF +80,—20% D26 V11-0317-05 Varicap diode_1S2208 
are raat Ben hers Comeeer de VR1~5 | R12-5403-05 Potentiometer 100k 

C56 CEO04W1C100 Electrolytic 10uF  16WV LV we 8 ARES af 

C57 CK45F1H103Z Ceramic 0.01nF +80,—20% 

C59 CK45F1H103Z Ceramic 0.01pF . +80,-20% 7a marcesics TDI = 
C60,61 CC46CH1H220J Ceramic 22pF +5% Tc2 C05-0062-05 Ceramic trimmer 6P 

C62 CEO4W1A470 Electrolytic 47uF  10WV 

C6364 | CK45F1H103Z Ceramic 0.01pF +80,—20% COIL/INDUCTOR 

c65.66 | CO92M1H332K ‘| Mylar 0.0033uF +10% [34-0437-05 Chakecoi 

C67 CQ92M1H103K Mylar. 0.01pF +10% L77-0832-05 Quartz crystal 43,7667 MHz 
C68 CQ92M1H472K Mylar 0.0047uF +10% L77-0833-05 Quarts crystal 44,4333 MHz 
C69 CEO4W1H010 Electrolytic 1uF 50WV L77-0834-05 Quartz crystal 43.5667 MHz 
c70 CQ92M1H332K | Mylar 0.0033uF +10% L77-0835-05 Quartz crystal 44,2333 MHz 
C71 CEO4W1A1010 | Electrolytic 100uF  10WV L77-0836-05 Quartz crystal 44,6333 MHz 
C72 CQ92M1H102K Mylar 0.001nF +10% L40-1511-03 Ferri-inductor 150uH 

73 CK453B1H331K |Ceramic 330pF +10% L33-0605-05 Chokecoil O14 7H 

C74 CQ92M1H472K Mylar 0.0047uF +10% L32-0002-05 Oscillator coil 

C75 CEO4W1C1010 | Electrolytic 100uF  16WV L34-0683-05 Fung col 

C76 CEO4W1C100 Electrolytic 10uF 16WV L34-0820-05 Tuning coil 

C77 CEO04W1A330 Electrolytic 33uF | 10WV L34-0683-05 Taning col 

C78 CQ92M1H303K Mylar 0.039uF +10% L77-0720-05 Quartz crystal 10,240 MHz 
c79 CEO04W1A330 Electrolytic 33uF © 10WV L40-2201-03 Fomiibducton 2201 

C80 CEO4W1A1010 | Electrolytic 100uF  10WV L40-1091-03 Parruinductor tar 

C81 CQ92M1H104K Mylar 0.1 uF +10% L15-0016-05 Choke coil (Low frequency) 
C82 CEO04W1C4710 Electrolytic 470uF 16WV L40-1021-03 Ferri-inductor 1mH 

C84 CEO4W1A470 Electrolytic 47uF  10WV L40-3391-03 Ferri-inductor 3.3uH 

C85 CC45CH1HO70D |Ceramic 7pF +0.5pF L32-0618-05 Geniliatar col : 
C87 CC45CH1HO30C | Ceramic 3p +0.25pF 


CK45F1H103Z Ceramic O.0inuF +80,—20% 
CEO4W1C100 Electrolytic 10uF 16WV 
CK45B1H102K Ceramic 0.001nF +10% 
CC45CH1HO30C Ceramic 3pF +0.25pF 
CC45UJ2HO20C Ceramic 1pF +0.25pF 
CC45CH1HO80D Ceramic 8pF +0.5pF 


E23-0046-04 Terminal < 8 (square) 
E23-0401-05 Terminal X 2 (circle) 
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PARTS LIST/PACKING 


CONTROL UNIT (X54-1440-10) 


; ihe Re- 


CAPACITOR 


16WV 


C1 CEO04W1C4700 Electrolytic 47yF 


G2 CEO4W1A470 Electrolytic 47uF 10WV 
R1,2 R90-0514-05 Resistor block 10k x 7 
R3~5 R90-0516-05 Resistor network 


R6 R90-0515-05 Resistor block 10k x 4 


TONE UNIT (X52-1110-50) (T TYPE) 
(X52-1110-61) (W TYPE) 


eee ee ere 
marks 


CD45B1H102K Ceramic 1000pF +10% 
CE04W1C2200 Electrolytic 22uF 16WV 
C91-0433-05 Layer-built O.0O39uF +5% 


CEO04W1C2200 Electrolytic 22yF 16WV 
CEO04W1H010 Electrolytic 1pF 50WV 
CK45B1H102K Ceramic 1000pF +10% 
CS15E1A150K Tantalum 15uF +10% 
CK45B1H102K Ceramic 1000pF +10% 


CS15E1A150K Tantalum 15yF +10% 


RESISTOR 


Q1~6 V03-1815-06 Transistor 2SC1815 (Y) 
Q7 V01-1015-06 Transistor 2SC1015 (Y) 
IC1~3 V30-1006-46 IC TC4035BP 
IC4~6 V30-0232-26 IC TC4019BP 
IC7~9 V30-0232-76 IC TC5022BP 
1€10,11 | V30-1006-36 Ke TC4081BP 
IC12 V30-1025-26 IC FS7806M . 
D1~22 | V11-0051-05 Diode iN60 

D23 V11-0076-05 Diode 181555 


D24 V11-0307-05 Zener diode W2Z-150 

D25 V11-3162-86 LED TLG205 wr 
D26 V11-3162-96 LED TLR205 Ww 
D27~30! V11-4161-66 LED 513 OK Ww 
$1 $29-1406-05 Rotary switch (1 MHz) K Ww. 
$1 $29-1408-05 Rotary switch (1 MHz) Ww wv 
$2 $29-1405-05 Rotary switch (1000 kHz, 10 kHz) vr 
$3 $40-2405-05 Push switch (Ok, 5k) 


RD14CB2EOOOJ 


RN14BK2E4703F 
RD14CB2E102J 


Carbon 


Metal film 
Metal film 
Metal film 
Carbon 


Diode 
Diode 


OOO0Q 


10kQ 
7.5kQ +1% 1/W 
470kQ +1% 1/W 
15kQ 


SEMICONDUCTOR 


Transistor 2SC458 (B) 
181555 
181555 


S4 $29-4402-05 


x 


Slide rotary (for shift) 


POTENTIOMETER 


VR1 R12-2405-05 Semi-fixed resistor 5kQ w 
VR2 R12-4403-05 Semi-fixed resistor 50kQ (T) & 


MISCELLANEOUS 


PACKING 


ACCESSORIES SUPPLIED 


1. Dynamic microphone equipped with 


5-pin plug-(T91-0310-05) (K)...2..........0000... 1 piece 
4-pin plug (T91-0301-05) (T) 
4-pin plug (T91-0302-05) (W) 

2. Mounting bracket (J21-2608-03)................ 1 piece 


3. Mounting hardware 
Hex. head screw (N99-0304-04) .....0............ 4 pieces 


Screws, 6 mm diameter (NO9-0008-04)..... 4 pieces 
Flat washers, 6 mm diameter 
(ING OG O-4.6) eas Ba a een Set oe 4 pieces 
Lock washers, 6 mm diameier 
EN LG-OO6O-41).yai< oe ity cure ener 4 pieces 
Nuts, 6 mm diameter (N14-O009-04) ........ 4 pieces 
Ay Snan-lock- (95 1-0006=1 5) oo ai nwn. ces 2 pieces 
Eee ta) Cle eae ys ecseee senna rat martes acc uineecinnc lene Mena 1 sheet 
6. Spare tusenm4A4FO5S-)'03 1-05) 0 Jeet. 1 piece 
7. DC power cord with plug and fuse............. 1 piece 
8. Phone plug (E12-0001-05) 


Tone pad‘plug (E09-047 1-05) «22. e-ne de. te 2 pieces 
9. Operating manual (B50-2639-00) (K) 1 copy 
(B50-2641-00) (W) 
(B50-2640-00) (T) 


Operating Manual 
B50-2639-00 (K) 
B50-2641-00 (W) 
B50-2640-00 (T) 


Styrene Foam Cushion 
(H10-2501-03) 


C-Type Angle 
(J2 1-2608-03) 


Polyethylene Bag (B) 
(H25-0079-04) 


Polyethylene 
Bag (A) (Cord) 
(H25-0103- . 


ey 


Packing Fixture 
(H10-2519-12) 
Carton Case 
(HO1-2615-03) (K.W) 
(HO1-2616-03) (T) 


Polyethylene Bag with Accessories 
(H25-0049-03) 


Fig. 9 Packing 
ad, 
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Case removal 


(1) Remove the bind screws (1 ~ (11 | (1) 
(2) Remove the upper and lower cases. 


Switch Mounting Bracket 
(J21-2605-04) 3 each 


Push Switch 
(S40-2404-05) 


Push Switch M 
(S40-2409-05) 


Push Switch 


(S40-2403-05) 1 each ie 
e) 
Power Switch ae J e 


(S38-2402-05) 


EXPLODED VIEW 


Il. Panel removal 
Remove the knobs. 
(2) Remove screws @ ~ ©. 


8 


©) * Bind screw 3 x 4 XB 
N35-3004-45 


NOTE: Short Screw 


Fig. 10 Panel and Case Removal 


Die Cast Panel Double Bushing 
(A20-2345-05) (K) (J42-0408-04) 
(A20-2347-05) (W) 
(A20-2346-05) (T) 


Knob Bushing 
(J42-0409-04) 3 each 


Push Switch 


7 (S40-2403-05) 
ig 4 Small Pilot Lamp Potentiometer 
SF (B30-0106-05) R19-9403-05 


iH 
| i Lamp Stopper Ss 5P Metal Socket (K) 
(J21-2406-04) 1 each ><S (E06-0552-05) 


Cy SS VV LY 4P Metal Socket (W), (T) 
a (E06-0453-05) 
Masking Sheet é)) 
ee (F15-0623-04) < 
S-Meter 


Di bly of 
(B31-0616-05) isassembly of Front Panel 


Meter Stopper 
(J21-2603-04) 1 each 


Poetntiometer 


Fig. 11 Disassembly of Front Panel 


1. PLL CIRCUIT 


Inoperative on only 
one hand only 


TROUBLESHOOTING 


Check Voltage on TP8 


OK 


Check for 


rotary switch Stopped 
stopped between 
contacts. 
OK 
NG 


Check local oscillator 


OK 


Check MIX output. 


NG 
Check TA7O6OP input. 


NG 
Check SM5111A input. 


NG No 10.240 MHz 
oscillation. 


NG 
Poor VCO adjustment. 


NG ; 
VCO does not oscillate. 


Q21,Q22 D25 
Defective 


Rotary switch 


mulfunction. 


Xtal L6~L10 or 
Q1~Q3 defective 


Q27~29 defective. 


aad 
i<e) 


TROUBLESHOOTING 


2. TRANSMITTER SECTION 


No transmitter output, Lit 1. Check if rotary switch is stopped between contact. 
or abnormal power. 2. See troubleshooting for the PLL circuit. 
OK 
1. Rx-Tx unit power supply circuit is defective 
Lit . 
ON AIR lam (check T9 terminal). 
E 2. Check Q26~29 in TX-RX unit. 
3. Check C9, T9, FTB terminal voltage in Tx-Rx unit. 
Lit 
Over 
Abnormal RF meter deflection 1. Check antenna cable connection. 
deflection. 2. Check inner wiring of antenna connector. 


Little or no deflection 


Meter malfunction. 


Check TP1 level TX-RX unit. 
Check power supply voltage. 
Check PLL output leve. 


. Voltage level of 
TP2 and Q101 in the 
Tx-Rx unit. 


No voltage 


Normal 


About 2.1W _ Check whether meter lamp is lit green. 
. Confirm Hl LOW switch setting. 


Almost no power Antenna changeover diode (check D7 and D8.) 
Check Q101, FIB, DRB terminal voltage in Rx-Tx 


unit. 


1. VR4 adjustment TX-RX unit. 
2. Adjustment driver and predriver stages. 


Microphone defective or poor plug contact. 
IC or VR defective in MIC amplifier. 

Poor contact at VR1, VR2 in TX-RX unit. 
Modulator circuit Power supply defective. 
(check power supply.) 


NO — 


Check for 
HI power 


No LOW POWER 


No sound 


Insufficient or no 


modulation. Monitor sound quality 


ge OHSS 


1. VR1, VR2 adjustment deviation in Tx-Rx unit. 
2. Microphone defective. 
3. Check power is present. 
4. Check Q1 voltage in Tx-Rx unit supply to modulator 
circuit. 
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TROUBLESHOOTING/ADJUSTMENTS 


3. RECEIVER SECTION 


. Check rotary switch is stopped between contact 
slow chart. 


Lit 


Unlock indicator 


ON _ See “PLL Circuit’ slow chart. 


Unit transmitter OK 


. Inspect RF 1st MIX circuit. 
Inspect helical circuit. 

Check adjustment of 1st IF circuit. 
Check 10.245 MHz oscillator. 


Little or no 


: deflection. 
S meter deflection 


Inspect 2nd IF circuit. 
Check VR7 adjustment 
Check S meter malfunction. 
D7 and D8 defective. 


Little or no 
noise 
. Check ceramic discriminator. 
. Check TR and IC in AF section. 
. Check speaker. 


DNYOTARWN= 


. Ceck EXT SP jack. 
. Check squelch circuit operation. 


Normal 


. Check TR, IC in AF circuit. 

Sound distorted. . Check ceramic discriminator circuit. 
. Check speaker. 
. Check for off frequency operation. 


Normal 


. Check adjustment of RF, IF coils and helical circuit. 


. Check output frequency. 


ADJUSTMENTS 


TEST EQUIPMENT REQUIRED 7. Linear Detector 

1. DC Power Supply 8. Audio Generator (AG) 
Voltage: Variable from 9 to 16V. Frequency range: 300 Hz~5 kHz 
Current: 8A min. Output: 0.5mV~1V 

2 DCVTVM or DVM 9. AF Voltmeter 
Voltage range: 10V ~ 16V (min.) Frequency range: 50 Hz~ 10 kHz 
Input impedance: (1 MQ/VDC) or better Input impedance: 1 MQ min. 

3 RFEVTVM Voltage range: 3 mV~30V 
Voltage range: F.S. 10 mV~300V 10. Standard Signal Generator (SSG) 
Frequency response: 200 MHz min. Output frequency: Capable of covering 144 MHz 
Input impedance: 1 MQ min., 3pF max. ~ 148 MHz 

4. Frequency Counter Modulation: Frequency modulation 
Frequency response: 150 MHz min. 11. Sweep Generator 
Min. input sensitivity: | about 50 mV Frequency range: Capable of covering 144 MHz 
Input Z: 1 MQ min. ~ 148 MHz 

5. Oscilloscope 12. AF Dummy Load 
With horizontal input and high sensitivity. 8Q 5W (approx.) 
Frequency response: 3 MHz min. 


13. Directional Coupler 


: i Li 
6. Power Meter with Dummy Lead aan Oona erate 


Frequency limit: — 150 MHz min. 
Impedance: 502 
Ranges: 50W, 3W 
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ADJUSTMENTS 


1. PLL Adjustments (See Fig. 1 for Set-up) 


1. Voltage 
check 
and ad- 
justment 
initial 
control 
setting 


Condition 


1) POWER SW: ON 
HI/LOW SW: HI 
MR SW: OFF 
MODE SW: S 
MHz SW: 6 
100 kHz SW: O 
10 kHz SW: O 
SUBTONE SW: O 
5Hz SW: 0 
REMOTE SW: OFF 
SEND/REC. SNED 

2) SEND/REC. REC. 


3) Same as above 


4) Same as item 2) 


1) 100 kHz SW: O 
10 kHz SW: O 


2) MHz SW: 4 
3) MHz SW: 7 
100 kHz SW: 9 


Measuring point 


Instrument] Unit Terminal Unit Parts Method 


DC VTVM 


RF VIVM 


DC VTVM | PLL 


DC V.M 


100 kHz SW: O 
10 kHz SW: O 
5 kHz SW: 5 kHz 
7) MHz SW: 5 
MODE SW: © 
8) MHz SW: 7 
9) MODE SW: & 
10) MHz SW: 4 
5 kHz SW: O 
MODE SW: S 
SEND/REC. REC. 
11) MHz SW: 6 
12) MHz SW: 5 
MODE SW: © 
SEND/REC. SNED 
13) MHz SW: 7 
14) MODE SW: © 
Recheck the frequencies 
in Item (5) through (9). If 
they are devited, readjust 
L1throughL5 necessary 
15) MHz SW: 5 
100 kHz SW: 9 
10 kHz SW: 9 
MODE SW: S 
SEND/REC. REC. 


hd al ld ee | 
16) MHz SW: 7 


17) MHz SW: 5 


MODE SW: © 
SEND/REC. SEND 
18) MHz SW: 7 
19) MHz SW: 4 


ae. 


100 kHz SW: O 
10 kHz SW: O 


10 kHz SW: 9 
4) Same as above Counter 
5) MHz SW: 4 


Frequency 
Counter 


Reference Remarks 


8.9V~10.2V 


Confirm 
8.9V~10.2V 


CB Approx. 12V 


ASD ie [ar i Ps I RUNNION: 
TP3 


TP8 PLL VR6 6.0V +0.2V 


Turn the L13 core counter 
clockwise 180°from oscil- 


Oo 
h 
fey) 
< 


lation starting point. 
L14 MAX 


L16 


REE 


1024000 He 7700 He 


PLL mez 1.5V EO! 
TPS Less than 5.5V Confirm 


aN 
iui | 


L1 133.3050 MHz +100 Hz 


L2 135.3050 MHz +100 Hz 


L3 133.7050 MHz +100 Hz 


135.7050 MHz +100 Hz 
136.9050 MHz +100 Hz 


133.3000 MHz +100 Hz 


135.3000 MHz +100 Hz 


133.7000 MHz +100 Hz 


135.7000 MHz +100 Hz 
136.9000 MHz +100 Hz 


135.2900 MHz+ 100 Hz 


137.2900 MHz 
+100 Hz 


134.6900 MHz+ 100 Hz 


136.6900 MHz+ 100 Hz 


132.7000 MHz+ 100 Hz 


ADJUSTMENTS 


| __-Measuring point, =] Adwst | 
Condition Reference 
frstrument| Unit [rerminat] unt | Pars | Memod | 
TP4 


PLL 20) MHz SW: 6 Frequency | PLL 134.7000 MHz+100 Hz 
(Cont.) |21) MHz SW: 5 Counter 134.3000 MHz+100 Hz 
eaeearpee SY 


25) MHz SW: 4 133.3000 MHz+ 100 Hz 


SEND/REC. SW: SEND 
& REC. 

26) MHz SW: 5 
SEND/REC. SEND 
& REC. 


134.3000 MHz+ 100 Hz 


27) MHz SW: 44536374 PLL TP4 The frequency should 
MODE SW: S become higher than 
SEND/REC. REC. 133.3000 MHz in 1 MHz 

steps and should re- 

turn to the original 

frequency at the 4” 
: position. 

28) 100 kHz SW:0>1- The frequency should 

so become higher than 
133.3000 MHz in 100 
kHz steps and should 
return to the original 
frequency at the “O” 
position. 

29) 10 kHz SW: 03-1 The frequency should 
teks become higher than 

133.3000 MHz in 10 kHz 
steps and should re- 

turn to the original 
frequency at the ‘’O” 
position. 


30) MHz SW: 6 
SEND/REC. SW: SEND! RF VTVM | PLL TP4 PLL L15 MAX 
3. Wax seal]1) L1.L2.L3.L4.L5. 
all coil 
adjust ment L13 
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ADJUSTMENTS 


2. TX Adjustments (See Fig. 2a-d for Set-up) 


_Messuring point | dst | 
Item Condition Reference 
VR8: Counter 


clockwise (CCW) a 


fae | Fear PR] FEY oreo eo 


MAX 


1. Initial 1) POWER SW: ON 
control HI/LOW SW: HI 
setting MR SW: OFF 

MODE SW: S 

MHz SW: 4 

100 kHz SW: O 

10 kHz SW: 0 

5 kHz SW: 0 

SUBTONE SW: OFF 

REMOTE SW: OFF 

SEND/REC. SEND 

TC 1: Centered 

TC 2: Centered 


Key only during 
actual adjustment 
period. 


Check voltage goes 
down step by step 


1) MHzSW: 4555637 
DC VTVMj TX.RX| TP3 
TX.RX | L9. 10 | Repeat procedure two 
gate ae or three times. 


Repeat 


1) MHz SW: 6 


1.2V (R.M.S.) 


Adjust for peak. 


2) MHz SW: 7 
100 kHz SW: 9 
10 kHz SW: 9 RF VTVM| TX.RX| TP2 


procedure two 
or three times. 


3) MHz SW: 4 
100 kHz SW: O 
10 kHz SW: O 
1) MHz SW: 4 
100 kHz SW: O 
10 kHz SW: 0 
POWER SW: ON 
2) MHz SW: 6 


100 kHz SW: 0 
10k Hz SW: O 


3) Same as above POWER.M 
4) MHz SW: 4 POWER.M 
esse eats coxa 


5) MHz SW: 7 POWER.M 
100 kHz SW: 9 DCAM 
10 kHz SV. 9 

1) MHz SW: 6 
100 kHz SW: 0 
10 kHz SW: O 
TX.RX unit VR6: Center 


7. LOW 1) HI/LOW SW: LOW POWER.M TX.RX | VR4 5.0W 
POWER panel 
2) Mr SW 4 POWERM [itz Faget |= fer lee fe cea aaa 


DC AM. 


Adjust TC2, L21 for Max. 1F RF output is 


less than 25W, 
adjust L21. 
Spacing and IC2 
for best effici- 
ency at rated 
output. 


Adjust L101 to increase | Less than 6A 
to inductance. 
i; a ait 


More than 25W Confirm 
Less than 6A ee 


eae ages a 
er 


lamp changes from 
3~7 
Confirm 


Less than 6.0A 
More than 25W 


Rear panel 


Ant. Term. 


RF METER 


to green inlow power 


3) MHz SW: 7 POWER.M | rear panel 
100 kHz SW: 9 ANT. Term. 
10 kHz SW: 9 
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ADJUSTMENTS 


Reference Remarks 


2) MHz SW: 6 Check power output 
10 kHz SW: O POWER rear panel 
100 kHz SW: O METER ANT. Term. 
Confirm 
6) MHz SW: 7 
100 kHz SW: 9 
10 kHz SW: 9 
pele fame pete fe 
1) Connect the Power a es 


2) MHz SW: 6 
eget VTIVM| TX.RX| TP4 TX.RX | VR5 MIN (Null) Rare 
Meter to the ei ioeiaeaae (146.00 MHz) relay. 


100 kHz SW: O 
2) Disconnect the Power] AM meter TX.RX | VR8 3.0A (144.00 MHz) 
meter and lead from 
the ANTENNA If necessary In antenna shorted to 
TX,.RX_unit. VR8: 
VR8: Full counter- 
clockwise Antenna 
shorted to ground 


ground, adjust to relay 
3) Wiz SW: 4 ane ibaa ae | ASEBASON 


still turning point. 
4) MHz SW: 7 
100 kHz SW: 9 Approx. 3.0A Confirm 
5) Connect the power POWER.M 
meter to the RFE output to) spec: Confirm 
ANTENNA. 


10 kHz SW: 9 
11. Deviation} 1) MHz SW: 6 
100 kHz SW: O , 
etector 
AG OUTPUT: 30 mV/ 
1 kHz 
2 a ee ee ee 
1) Check that output {AG output applied to 
waveform fromthe |SUB and GND terminal. 
Linear Detector 
2) Confirm that TV 
Terminal Voltage is 
approx. 10V. 
Linear 
4) HIi/LOW SW: HI Detector 
5) MHz SW: 7 
100 kHz SW: 9 
10 kHz SW: 9 
6) | 6) HI/LOW SW: LOW | SW: LOW 


1) MHz SW: 5 
100 kHz SW: O 
10 kHz SW: O ‘ 
5 kHz SW: O 
HI/LOW SW: HI Counter rear 144.400 MHz 
13.8V DC panel ae 
MODE SW: © 
SEND/REC. SW: SEND 
MR SW: OFF 


Condition 


8. RF Output 
at 11.5V 
DC input 


10 kHz SW: O 


10. Protection 


12. SUBTONE| 1) MIC Terminal: OPEN 
SEND/REC. SEND 
AG OUTPUT: 300 mV/| Linear 
1 kHz Detector 
SUBTONE SW: ON 


13. Abnormal 
Oscillat- 
ion 


Vary the supply 
voltage 

from 11.5 to 16 V for 
each item to check for 


abnormal oscillation 
or operation 


2) MODE SW: 
” MODE SW. eee 
46.4 
MODE SW: © | eae aa Confirm 
4 


5) MODE SW: S 
Confirm 


M SW (NON-LOCK): 
25 


ON 


ADJUSTMENTS 


Condition Reference 
Shift and ) MHz SW: 4 Counter rear 147.000 MHz 
memory ant SW: M (green) panel aii Check that LED’s Confirm 
shift indicate “7,000”. 
(cont.) 
Confirm 
8) MR SW: eee bei 147.000 MHz 
Check that LED’s Confirm 
indicate “7,000”. 


WELO ETAT 2513 


3. RX Adjustment (See Fig. 3a-b for —____— 


| Messuring point | | Messuring point | 
Condition Reference 
So 


Adjust for a maximum 


1. Initial 1) POWER SW: ON 
controi HI/LOW SW: LOW 
SETTING | wR SW: OFF 
MODE SW: S 
MHz SW: 5 
100 kHz SW: 9 
10 kHz SW: 5 
5 kHz SW: O 
SUBTONE SW: OFF 
REMOTE SW: ON 
SEND/REC. REC. 
SQUELCH VR: MIN 
EXT. SP terminal. 
AF VTVM (8Q) 
Oscilloscope 
1) ANT terminal: 
SWEEP GEN. 
Oscilloscope VERT.GAIN: 
MAX 


Oscillo- 


2. Helical 
block gain and for a waveform 


as shown at right. 


scope 
(Detector) 


Generator 
=e ie a5 


3 S METER MAX. 
Repeat proce dure two 
or three times. 
4. S METER | 1) SSG OUTPUT: 3048 | S METER Bima Porcad| eos er Set scale 30uV 30 dB+4 dB — | 
5. Discrimin-| 1) SSG OUTPUT: 0 dB AF VIVM TX.RX 
ator (0.5uV) 
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CAUTION: 
Do not 
attempt 
adjust- 
ment 
without a 
Sweep 


Adjust L29 and L30 for 
a maximum waveform. 
Adjust L31, L32 (a.b.c) 
and L133 for proper 
bandwidth and optimum 


Adjust L29 and L30 
waveform is & ffected 


as shown below. 


waveform. 


1) REMOTE SW: OFF 
ANT: SSG 
(DEV.: 5 kHz. MOD.: 

1 KHz 

SSG OUTPUT: 
Approx. 10dB (2yV) 
AF GAIN: 0.63V/82 
2) SSG OUTPUT: 5~10d 


Adjust SSG for correct 
frequency and optimum 
waveform. 


ADJUSTMENTS/PC BOARD ALIGNMENT AND 


S/N 20 dB 


With a signal received 
at each channel, set AF 
GAIN for 0.63V/8. 

Next turn the SSG and 
measure the _ noise. 


S/N 20 dB 


Condition Reference Remarks 
7. SQUELCH| 1) SSG OUTPUT: OFF Oscillo- Critical point 
SQUELCH: scope or 9:00~ 11:00 Confirm 
threshold ON speaker 
2)SSG OUTPUT: —dB When signal is pllied, 
(0.25uV) squelch should open. Confirm 
SQUELCH: threshold 


6 S/N 
(Signal 2) MHz SW: 4 
to Noise 100 kHz SW: O AF VTVM Confirm 
ratio) 10 kHz SW: O 
(—6dB 
0.25zV) 
Bee MHz SW: 7 
100 kHz SW: 9 
Bee kHz SW: 9 
4) MHz SW: 5 
10 kHz SW: 9 
SSG OUTPUT: 40 dB 
S meet 
PC BOARD ALIGNMENT AND TEST POINT LOCATIONS 


PLL Unit (X50-1380-10) 


Coosorc 


VR1 VR2 VR3 VR4 VRS 


L2 L3 L4 L5 


IO|OIOIO 
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PC BOARD ALIGNMENT AND 
TEST POINT LOCATIONS 


TX, RX Unit (X44-1320-10) 


RFl @ @DRB 2 gE 


FIB RFO 
ey 
Lk 


TP2e E29 ESC 


ES HOR ElInEtT2 L3 (C) 
= 


eh@) 


L35 


= L33 
g 
TP6 TP 
34 


5 
: 


LR 


TEST AND ALIGNMENT SET-UPS 


1. PLL Adjustments 2a. TX adjustments 


High-Z 


Frequency counter High-Z 


Frequency counter 
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TEST AND ALIGNMENT SET-UPS 


2b. TX adjustments 


Power Meter 


2c. TX adjustments 
11. DEVIATION 


F cy Counter 12. ABNORMAL OSCILLATION 
requency 


DC Power Supply 


Oscilloscope 


Load and Power Meter 


Linear Detector ae DC Power Supply 
a aa ar eal 00 
QO = @ 

———————o 


ao OCD 


(TET TTT TT TET | 


POWER 
RF METER 
LOWER POWER 
115V 

FREQ. CHECK 

. SHIFT AND MEMORY SHIFT 


Directional Coupler 


ANT 


Audio Generator 13.8V DC aw 
AN Maen 
%, © 


OOONAM 


Audio VTVM 


Q vVRI 
vr2 © 
oa 
TU LJ UU 
MIC 
2d. TX adjustments 3a. RX adjustments 
Load and Power Meter DC VIVM 
Sweep Generator Oscilloscope 
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STATIC AWARENESS 


Some semiconductors and custom IC’s can be damaged by 
electrostatic discharge during handling. This notice explains 
how you can minimize the chances of destroying such 
devices by: 

1. Knowing that there is a problem. 

2. Learning the guidelines for handling them. 

3. Using the procedures, and packaging and bench 

techniques that are recommended. 


The following practice should be followed to minimize damage to S.S. devices. 


1. MINIMIZE HANDLING 


2. KEEP PARTS IN ORIGINAL CONTAINERS UNTIL 
READY FOR USE. 


3. DISCHARGE PERSONAL STATIC BEFORE HANDLING 
DEVICE 


4. HANDLE S.S. DEVICES BY THE BODY 


5 USE ANTI-STATIC CONTAINERS FOR HANDLING AND 
TRANSPORT 8 HANDLE SS. DEVICES ONLY AT A STATIC-FREE 


WORK STATION. 


9 ONLY GROUNDED TIP SOLDER-SUCKERS SHOULD 
BE USED. 

10. ONLY GROUNDED TIP SOLDERING IRON SHOULD BE 
USED. 


WARNING: INDICATES USAGE OF MOS DEVICE(S) 
WHICH MAY BE DAMAGED BY STATIC 
DISCHARGE USE SPECIAL HANDLING 


6 DO NOT SLIDE S.S. DEVICES OVER ANY FURFACE. CAUTION: SUBJECT TO DAMAGE BY STATIC 
ELECTRICITY 


[pail (From: Fluke model 1219A freq, counter manual.) 


7. AVOID PLASTIC, VINYL AND STYRAFORM IN WORK 
AREA. 
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GENERAL 


Semiconductors: 


Frequency Range: 
Frequency Synthesizer: 
Synthesizer Stability: 
Mode: 

No. of Channels: 
Operating Temperature: 
Power Voltage: 
Grounding: 

Antenna Impedance: 
DC Current: 


Dimensions: 


Weight: 


TRANSMITTER SECTION 


RF Output Power: 


Modulation: 


Max. Frequency Deviation: 


Spurious Radiation: 


Touch Tone Input Impedance: 


Microphone: 


RECEIVER SECTION 


Circuitry: 
intermediate Frequency: 


Sensitivity: 


Squelch Sensitivity: 
Pass Band Width: 
Selectivity (2 Signal): 
Image Rejection: 
Spurious Interference: 
intermodulation: 
Audio Output: 


NOTE: The circuit and ratings may change without notice due to developments in technology. 
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SPECIFICATIONS 


Transistors: 48 


FETs: 9 
ICs: 17 
Diodes: 89 


144.00 to 147.995 MHz 
Digital control of phase locked VCO 
Better than +750 Hz at 25°C 
FM 
800 
—20 to +50°C 
11.5V DC to 16.0V DC (13.8V DC standard) 
Negative grounding 
500 
Less than 0.5A in receive with no input signal 
Less than 6A in HI transmit 
(at 13.8V DC) 
161 mm (6-5/16”") wide 
61 mm (2-3/8") high 
230 mm (9-1/16”) deep 
1.75 kg (3.85 Ibs) Approx. 


High: 25 watts (min.) 


Low: 5 watts approx. (adjustable to 25 watts) 


Variable reactance direct shift . 

+5 kHz 

Less than —60 dB 

60022 
Dynamic microphone with PTT switch, 5000 


Double superheterodyne 

1st: IF 10.7 MHz 

2nd: IF 455 kHz 

Less than 0.4 nV for 20'dB quieting 
(Less than 1 uV for 30 dB S/N) 
Less than 0.25 yV 

Better than 12 kHz at 6 dB down 


Better than 76 dB at 30 kHz of adjacent channel 


Better than 70 dB 
Better than 60 dB 
Better than 66 dB 


More than 1.5 watts across 82 load (10% distortion) 


SO 
product of 
TRIO-KENWOOD CORPORATION 
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preeeeeipi pemieme. 2s ers wheal pad heed hh TG DAT IRE EAU 3 ook oe 
CATE AR, 
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